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L-EMAX 
tAKLITIC 
MALLEABLE 

CASTINGS 


Flame- ) 
hardened y 
internal 


gear 


This ‘Lemax’ casting, for 
a commercial vehicle planetary 
two-speed axle, combines the hardened 
internal gear with part of the 
differential housing. 
The casting, which is 11 inches diameter and 
weighs 38 lb., meets the following specification: 
Gear-teeth : flame-hardened. 
Journal: induction hardened. 
Min. tensile strength: 100,000 P.S.I. 
Min. yield strength: 80, og P.S.I. 
Min. elongation in 2”: 2%. a 
Regd. Trade Marks: ‘Black Heart’ ‘Leys’ ‘Lepaz' ‘Lemarz’ 
LEY’S MALLEABLE CASTINGS CO. LTD. 


DERBY, ENGLAND - Telephone: Derby 45671 
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Among the most prized possessions 
of resourceful engineers—QUALCUT TOOLS 


QUALCUT TOOLS LIMITED, HANDSWORTH ROAD, SHEFFIELD 13. TEL: SHEFFIELD 49371/6 
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F or for prototype work as shown, CUNLIFFE & CROOM 
horizontals, with their in-built features of precision and rigidity, 
At the Imperial Tobacco Co., 








cy wherever they are instalied 
iilling attachment, is fully employed 


mean increased efficier 
vertical mill gz 


Ltd., Bristol, for insta 
in the Prototype Development Dept., on compo 
CUNLIFFE & CROOM milling machines, horizontal 

in a range of sizes to ce costs on your own work. Complete catalogues available 
Write for your copies to-day 


~ COMUIFFE: CROD 


HORIZONTAL MILLERS 
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FULL PARTICULARS OF THESE MACHINES FROM / 


,JAMES ARCHDALE & CO. LTD. 


BLACKPOLE WORKS, WORCESTER. Telephone: Worcester 27081 (6 lines) 


e, this machine, witt 
nents for new machines 
universal and vertical, are available 
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CHOSEN FOR THE M1. DUALLOYS Main and Big End 
Bearings are fitted exclusively not only to the engines of 
the famous Midland Red “Motorway Express’ Coaches, 
which average 60 mph (top speed 85S mph) on the M1, 
but to a// Midland Red engines now being built 


CHOSEN BY MANY OTHER LEADING FIRMS for original equip- 
ment at home and abroad, including 

Bristol Commercial Vehicles Ltd.—Coventry Victor Motor 
Co. Ltd.—Davey, Paxman and Co. Ltd.—Dennis Bros 
The turbo-charged “CMS” Ltd.—Enfield Industrial Engines Ltd.—-The English Electric 
Midland Red engine Co. Ltd.—Fodens Ltd.—Pelapone Engines Ltd.—F. Perkins 
Ltd.—Transport Equipment (Thornycroft) Ltd 





DUALLOYS BEARINGS FOR ALLINTERNAL COMBUSTION 
APPLICATIONS to every specification. Dualloys thin wall DUALLOYS UNIQUE CASTING PROCESS prevents al! lead 
bearings can now be supplied as original equipment segregation and copper hardening 

Dualloys thick wall white metal lined, and copper-lead and 
lead-bronze lined bearings are already being used as original 
equipment on many petrol and diesel engined public service 
and road transport vehicles. Our capacity is planned to 
enable us to handle economically both large and small 
production requirements. 


Diallo, 


LIMITED 


STRICT METALLURGICAL CONTROL and Laboratory super- 
vision ensure the highest standards of accuracy and work- 
manship for all DUALLOYS Main and Big End Bearings 








4 Member of the Sterling Industries Group 
Dualloys Technicians are always readily available to solve your Plain Bearing problems. Write for advice and quotations without obligation to 


DUALLOYS LIMITED, DEPT.A, BODEN WORKS, CHARD, SOMERSET Telephone: Chard 2341/3 


|W. Ad 4794 
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Glass Fibre/Resin 
Spraying Machine 


M.A.S. Sprayed Products are far superior in 


quality, and are made at lower cost, while 
the speed of production is increased by up to 


S00 


Write or t lephone jor 
a demonstration to: 


Sole UK Agents 


FARADAY WAY, 


METROPOLITAN PLASTICS LTD ST. MARY CRAY, KEN1 


Telephone: ORPINGTON 31631 
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FOR ALL ENGINEERING 
AND PRODUCTION PURPOSES 
AVAILABLE IN A WIDE RANGE 
OF STAINLESS CORROSION 
& HEAT RESISTING ALLOYS 
AND 
PRECISION CASTINGS BY 


S TECHNIQUE 








a+ tO, 
Pa 


DARWINS 
croue 


DIS 


DARWINS LIMrleseD 
FITZWILLIAM WORKS ’ SHEFFIELD 


TELEPHONE SHEFFIELD 49049 TELEX No.: 54-215 
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Pa ROCKFOR 


N ati OVER-CENTRE 
CLUTCHES 
AND POWER 
TAKE-OFF UNITS 


Available in a wide range, from 53” to 





D 





16” in single and multi-plate form. Ail 
Rockford clutches have the advantage that 
there is no running thrust either when engaged 


or disengaged, but only during the momentary 


eriods when engagement or disengagement 
a al oe) | al oe} 


is actually taking place. 
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THE BORG & BECK 
RANGE 


includes strap-drive clutches in 12”, 13”, 14” 
and 15” sizes, heavy duty 16” and 18” lug 
drive clutches, all being available in single 
or multi-plate form, and 10” and 11” integral 
clutch and power take-off units. 


BORG & BECK COMPANY LTD 


Leamington Spa, Warwickshire, England 


BORG 
& 


BECK 


Specialists in the 
transmission of power 


REGD. TRADE MARK BORG & BECK 





LOC! 


ONE 
AUTOMOTIVE 1 


LOCK 


LOCKHEED HYDRAU! 


LEAMINGTON SPA, 





REGD. TRADE MARK BORG & BECK 






EED: 
* THE 
YDUCTS GROUP 


FORCE 
\FETY 





BRAKE COMPANY LTD. 


ICKSHIRE, ENGLAND 









Porro! 


SAFETY 


WITH 


Thompson. 


SELF-ADJUSTING STEERING CONNECTIONS 


AUTOMOTIVE PRODUCTS COMPANY LIMITED {= 
LEAMINGTON SPA, WARWICKSHIRE, ENGLAND we, > 


ONE OF THE 
AUTOMOTIVE 
PRODUCTS 
GROUP 
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We have never seen 
a more obvious plug for 
Desoutter multiple 
plug-runners 





Yet another Desoutter power tool for 

speeding assembly in the motor industry. This 
multiple tool inserts and tightens six 

sparking plugs, simultaneously, within 6 seconds. 
It uses six separate pneumatic motors 
which are designed to stall independently 


as soon as the desired torque is obtained. 


Desoutter puts power into your hands 


DESOUTTER BROS. LIMITED - THE HYDE HENDON - 





LONDON NW9 TELEPHONE: COLINDALE 6346 
cac329 
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LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 





Think of safety... 


There is an element of risk in 
the use of all man’s contrivances, 
but itis usually quite insignificant. 
That is because we have come to 
rely on the components used: to 
take for granted that they will 
never fail us. 


The use of SuPerfect seals on disc 


You’ remember 


brakes of high speed passenger 


carrying vehicles is proof of 


confidence in our components. 


lv 


PRODUCTS 


GROUP 
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SUPER OIL SEALS & GASKETS LTD 


FACTORY CENTRE BIRMINGHAM 30 
TELEPHONE KINGS NORTON 2041 


seals 





\ \ 
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GKN WEDGLOK 
products include WEDGLOK 


Screws and Bolts and 
WEDGLOK Nuts in a wide 
variety of 81zes 
Birmingham 18 


Ltd., Screw Divis 
wick 1441. Tele 





Jovember 1960 
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PROOF OF AL-FIN’'S SUCCESS 
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WELLWORTHY LTD, LYMINGTON, HANTS 
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CONVOLUTED 
HOSE 








Hunting for a first class source of cutting 4 
and finishing tools for gears? aie o550 


Seek no more! In the heart of the David Brown 


organisation there is a division specialising in 
naking Hobs, Shaper Cutters, Rack Cutters and Shaving Cutters—the lot. 
Since David Brown have been making fine quality gears and the 
cools for cutting them for one hundred years, it follows that there 
is a wealth of experience to draw on. So, if you have a gear 
cutting or finishing problem get in touch with David Brown. 


You will find their area engineers very willing to help you 


DAVID BROWN 
mei flea 


THE DAVID BROWN CORPORATION (SALES) LIMITED 


TOOL DIVISION PARK WOPKS HUDDERSFIELD 
TELEPHONE HUDDFRSFIELD a3s00 


easlecer 
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ANOTHER 


See UOTRIMETR 


ECONOMY 
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For repetitive drilling of any particular size of hole, where a taper 
drive is required, considerable savings can be effected by using a 

DORMER Conversion Sleeve and straight shank drills with tang. One 

mi sieeve outlasts numerous drills—replacement straight shank jobber 

drills are cheaper than those with taper shanks 
Additionally this drive permits drilling to much closer centres than 

with the conventional straight shank drill chucks—more holes can be 

drilled simultaneously 

A comprehensive range of DORMER Drills are available with tanged 

straight shanks. 

Descriptive brochure available 


THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LIMITED 
SHEFFIELD ENGLAND 


DORMER TOOLS ARE OBTAINABLE FROM YOUR | AL ENGI? MERCHANTS 





CONVERSION SLEEVES AND 
TANGED STRAIGHT SHANK DRILLS 











With no narrow interests to serve, 
Lysaght-CeVilbiss approach a problem 
with the breadth of vision and dedicated 
skill born of more than fifty years’ special- 
isation. They design, manufacture and in- 
stall complete product finishing systems 
from metal pre-treatment to final stoving. 
They can offer you a sound, unbiased 
opinion on the surface coating system best 
suited to your product. Why not see 
Lysaght-DeVilbiss now? No obligation, 


of course, 


LYSAGHT-DEVILBISS 





complete product finishing systems 
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Birmabright fitted as STANDARD 


} 


f the 


All current models ot 
Triumph [TR.3. Standard Pen- 
nant, Standard Ensign and 
Standard Ten are being fitted 
with Birmabright) aluminium 
alloy radiator grilles, as a result 


of the outstanding success of 








the trials started over five years 
ago when Birmabright grilles 
were pul into service on the 
Triumph TR.2. Chemically 
brightened and anodised by 
Charles & Watkins Ltd., these 
grilles are as attractive to look at 





as they are durable and trouble- 











free in use 


Write now for full information 
about the applications of Birma 
bright aluminium alloys 


« * 
B ] ia Mm P| r | S t Corrosion-Resisting Aluminium Alloy 


Come, 


= 


7. 


Registered Trade Mark 





7, Wy \ mp * he , 4 yoy - . . — 7 
BI [ABR 1 if iM I 1) VOODGAT WORKS . BIR MEQGHAM 


Bm??? 


‘ , 
I Automobile Engineer, November 1960 























Eee ott 


The HOFFMANN way - 
for 

smoothness 

speed 

and reliability 











On our new Motorways, transport 






is setting a new pace—high speed that 
















must be held mile after mile, hour 


upon hour; high speed that soon seeks 






out the weak spots. There must be 






no breakdowns. 









High speed demands bearings that 






run smoothly, reliably, and efficiently- 
HOFFMANN BEARINGS. 
They will do their part in keeping 








your vehicles running with heavy 






loads at high speeds with trouble— 





free performance— 
Motorway performance. 





] BALL and ROLLER BEARINGS 


Backed by over 60 years experience 
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HOW TO SAVE SPRING WEIGHT 
WITHOUT INCREASING STRESS 


Production spring with 6 
leaves redesigned as a 
4-leaf Ideal spring. 











15-leaf commercial 
vehicle spring redesigned 
as 12-leaf Featherlight 
equivalent without 
increase in maximum 
stress. 


featherlight 
IDEAL SPR i, re 


TOLEDO WOODHEAD SPRINGS LIMITED 


AYCLIFFE NR. DARLINGTON and SHEFFIELD 3 
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FRONT DRIVE 
STEERING AXLE 


\ REAR DRIVE 
AXLE 






The Front Drive Steering Axle 
assembly is suitable for a 6 ton 
tyre load which makes it a 








perfect unit for 4-wheel drive 






systems where difficult and 






boggy terrain is encountered. 











Illustrated above is one of our 
standard range of rear axles 
which is incorporated with the 






4-wheel drive transmission. 


MOSS GEAR CO. LTD j cow vorns ; rvoury - surmmncnay 2 
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From 200 per day to 150 per hour—this is the 
remarkable increase that ‘ARO-BROOM- 
WADE" Par-a-Matics have effected in the 
production of automobile door handles for 
Messrs. Fry's Diecastings Ltd. 

Here is but one of many examples where the 
speed and versatility of “ARO-BROOM- 
WADE" Par-a-Matics makes really substan- 
tial savings and increases production. 

Why not discuss your production bottlenecks 
with a ‘BROOMWADE" works-trained repre- 
sentative? Why not write NOW! Publication 
No. 443 T.E. will give you preliminary data. 





6007. INGREASE IN PRODUCTION 


fam ~—...with “ARO-BROOMWADE” Par-a-Maties 


A Six station air indexing special pur- 
pose machine utilising seven ‘“ARO- 
BROOMWADE" Par-a-Matic — units, 
designed and made by the Villiers Tool 
Developments Ltd. of Wednesfield, 
Staffs. for Messrs. Fry's Diecastings 
Ltd. 

This machine carries out the following 
sequence of operations at a production 
rate of 150 per hour. Previous methods 
produced only 200 per day. 

1st Station—Drill 2 holes for u.n.f. tapping. 

2nd Station—Tap 2 holes 10 u.n.f. 


3rd Station—Drill 2 holes for 6 BA Tapping 
(Multi-head). 


4th Station—Tap 1 hole 6 BA, 
5th Station—Tap 1 hole 6 BA. 
6th Station—Unload fixture and load fresh com- 
ponent. 
Special note should be made of the 2 spindle drill- 
ing head attached to the PAR-A-MATIC for 
drilling the 2 close spaced holes at Station No. 3. 
Photograph by courtesy of Messrs. Fry's Diecastings 
Ltd 


“BROOMWADE” 
AIR COMPRESSORS & PNEUMATIC TOOLS—Your Best Investment 


BROOM & WADE LTD., P.O. BOX NO. 7, HIGH WYCOMBE, BUCKS. 


Telephone: High Wycombe 1630 (10 lines). Telex : 83-127 
8 
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MACHINE 
TOOLS 


RENAULT PRODUCTION-PROVED 


SHREWSBURY 
ENGLAND 





MACHINE TOOLS 


INCORPORATING ELECTRO -MECHANICAL HEADS FROM 13-15 HP 
operating throughout the 5 continents! 





e Single unit machines 

e Rotary transfer machines 
e Drum transfer machines 
e In-line transfer machines , 
. 16mm English sound film available on loan 
e Special purpose machines 


RENAULT MACHINE TOOLS (U.K.) LTD 
SHREWSBURY ENGLAND PHONE SHREWSBURY 52317 


P5017 
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DISTRIBUTORS OF MATERIAL IN BULK 
IN GT. BRITAIN 


J. A. NORDBERG LTD 
171 QUEEN VICTORIA ST 
LONDON, €.C.4 
Tel: Central 9678 


FOREIGN & COLONIAL ENQUIRIES TO 


H. JACKSON LTD 


OAKENCLOUGH, GARSTANG 
Nr. PRESTON, LANCS 


Tel: Garstang 3308 
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Ada (Halifax) Ltd 
Albion Motors Ltd 

Allis-Chalmers Great Britain Ltd 
Associated Electrical Industries Ltd. 
Associated Motor-Cycles Ltd. (Matchless, A.J.S.) 
Baker Perkins Ltd 

J. C. Bamford (Excavators) Ltd. 
Blackburn Aircraft Lid., 

Boden Trailers Ltd. 

Bristol Siddeley Engines Ltd. 

British European Airways (BEA) 
British Overseas Airways Corporation (B.O.A,C.) 
Bulpitt & Sons Ltd. (Swan Brand) 
Chrysler Motors Ltd 

Colvilles Ltd 

Consolidated Pneumatic Tool Co. Ltd 
Coventry Climax Engines Ltd 

Cummins Engine Co. Ltd 

Decca Radar Ltd 

Dennis Bros. Ltd 

Delaney Gallay Ltd 

Dunlop Rim & Wheel Co. Ltd. 

E.R.F. Ltd 

Electric & Musical Industries Ltd. (E.M.1.) 
The English Electric Co. Ltd 

Ford Motor Co. Ltd 


M yj 
The General Electric Co. Ltd. 
Sir George Godfrey & Partners Ltd 
Head, Wrightson & Co. Ltd 
Imperial Chemical Industries Ltd. (1.C.1.) 
Ingersoll-Rand Co. Ltd 
International Harvester Co. of Great Britain Ltd. 
Laycock Engineering Ltd 
Lockheed Hydraulic Brake Co. Ltd., 
McMichael Radio Ltd. 
Massey-Ferguson (U.K.) Ltd 
Metropolitan-Vickers Electrical Co. Ltd. (A.E.1.) 
Murphy Radio Ltd 
F. Perkins Ltd 
The Plessey Co. Ltd 
Pressed Steel Co. Ltd 
Pye Ltd 
Qualcast Ltd 
Ransomes Sims & Jefferies Ltd 
A. V. Roe & Co. Ltd 
Rotary Hoes Ltd 
Rootes Group of Companies 
The Rover Co. Ltd 
Simplex Electric Co. Ltd., (Creda Division) 
The Steel Company of Wales 
Steels Engineering Products Ltd. (Coles Cranes) 
Taskers of Andover (1923) Ltd 
Vauxhall Motors Ltd 
Vickers-Armstrongs Ltd 
Westinghouse Brake 4 Signal Co. Ltd 
Westland Aircratt Ltd 


FERRYBRIDGE . KNOTTINGLEY -: YORKS 
Tel: Knottingley 2323 (5 lines) Tciex: 55166 


LONDON OFFICE 

44 Hertford Street, W1 

Tel: HYDe Park 3888 Telex: 23549 
NORTHAMPTON 

Office and Stockroom, Countess Road 
Tel: Northampton 3766 Telex: 31624 


Automobile Engineer, November 


1969 
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For Cabs and Bodies 
METALASTIK MOUNTINGS 


Metalastik mountings play a double part in damping out vibration 
and shocks and reducing noise level. They help to give a better 
ride to the load which may range from the injured in an 
ambulance to sensitive electronic equipment and they prolong 
the life of coachwork and tanks by reducing local racking stresses. 


The Metacone mounting is used extensively for widely different 
types of body. Providing substantial deflections with high load 
Capacity, its progressive action and inherent damping are of 


great value. 


Specially designed by Metalastik after long study of the problems 
involved in mounting cabs, the C.R. mounting is fitted by leading 
vehicle manufacturers. It reduces transmitted noise, softens 
shocks and controls rebound. There are many other mountings 
available. As a trunnion mounting or pivot for tanks, the Metalastik 
Ultra-Duty bush permits large torsional deflections and supports 
heavy radial loads. Cushyfoot mountings are ideal for mobile 


a 


generators, compressors etc., and for lighter loads there is the 


litre Car. 


low-height equi-frequency mounting with built-in rebound control 
as used for the sub-frame on the Rover 3 


Ultra-Duty bushes are employed for mounting aluminium 
tanks by Thompson Bros. (Bilstor The Dennis 
ambulance chassis incorporates eight Metacone mountings 
to give smoother riding for the injured. Metacone 
mountings are used on the Tecalemit crashtender for cab 
and tank but they are larger than those on the ambulance 


because of severe shock loa On cross-country travel 


METALASTIKE 


METALASTIK LTD., LEICESTER 














A new and improved body seal: 
EXTRUDED GLOSED CELL DU PONT NEOPRENE 


anne ee Cee mame rat: 4 


BONNET SEAlL. 


BOOT SEAL ————"" 
AIR CLEANER 


Gee 


DOOR SEALS 


HEATING & VENTILATING 


Applications of extruded closed celi Du Pont neoprene a 


NEW APPROACHES TO BODY SEALING AND GASKETING 
are possible with extruded closed cell Du Pont 
neoprene. It can be extruded into low-pressure body 
seals of controlled softness that offer high resistance 
to ozone and weathering, and have low water absorb- 
tion. The ‘‘self-skin” of these extrusions and the 
closed cell structure beneath remove the need for a 
protective coating. Tighter radii can be turned without 
wrinkling to provide an effective seal. For more 
information post coupon for your copy of ‘Extruded 


Closed Cell Neoprene Sponge’. 





Du Pont Company (United Kingdom) Ltd., 
76 Jermyn Street, London, S.W.1 


ate pat. OFF BETTER THINGS FOR BETTER LIVING... . THROUGH CHEMISTRY 
ESTABLISHED 1802 


Examples of complex cross sections which can be extruded 











Du Pont Company (United Kingdom) Ltd., NAME — 
76 Jermyn Street, POSITION COMPANY sittin 
London, S.W.1, England ; 

Plea e se 7 e ti e Du Pont booklet ADDRESS = a a ~ ee 
'Ex‘ruded Closed Cell Neoprene Sponge’ CITY sala binteladiaial COUNTRY - 
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The Sand-Jet Marking Machine 
(illustrated above) permanently 
marks carbide, stainless steel, 
ceramics, glass and delicate 
thin-walled articles which cannot 


be marked by normal methods 


The Hydraulic Heavy Duty 
Marking Machine (top right) is 
suitable for deep marking on 
tough materials. Also produces 
excellent line and diamond 


knurling on round or flat units 





roducts 


for the world’s’ 
MAKKers . 


Your mark on your products must be distinctive and permanent. The modern 
method is to mark all parts with numbers, symbols or letters for easy and 
speedy reference FUNDITOR marking machines will do this as well as 
mark your goods with your brand name—a permanent advertisement to sell 
constantly for you. Manufacturers in all trades are using the FUNDITOR 
Marking Method—which is speedy and efficient for the permanent marking 


of metal, plastic, ceramic, glass and wood components 


FUNDITO 


From hand-operated machines to powerful heavy-duty machines—there’s a 


MARKING 
MACHINES 


FUNDITOR machine to solve your marking problem. Send us a sample part 


for delicate or deep marking to your specification 


Send to-day for our latest catalogue showing over 100 illustrations 


FUNDITOR LTD., 3 WOODBRIDGE ST., LONDON, E.C.I 


Telephone: CLErkenwell 6155-7 Telegrams: Funditors, Cent, London 
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MADE TO MEASURE 


The snail, most thought- 
fully, goes to some 
pains to reconcile his 
own needs with those 

of the conchologist 

e As home and protection, 
his shell must be tough, 
portable, and very much 
made to measure. At 
the same time, it must 
have just those qualities 
which—in due course— 
will delight the collector 
e Sheet steel from the 
City of Steel follows no 
less closely its intended 
purpose e Each order 

is treated as a separate 
assignment so that 

you, the manufacturer, 
get the particular kind of 
steel your product needs 
e Steel, in fact, made to 
measure—to your exact 


requirements. 


THE STEEL COMPANY OF WALES LIMITED 


Automobile Engineer, November 1960 








Fa Exemp 


Pioneer seals are serving with distinction on land, sea and 
ir. From automobiles to motor cycles, industrial 
vehicles to plumbing equipment, there is a Pioneer seal for 
every application. For arduous duties on aircraft and air- 
sea rescue launches, seals are supplied conforming to 
stringent Air Ministry and Admiralty requirements. 
Pioneer seals are developed by skilled technologists and 
are manufactured to the high standards demanded by 
nodern industry. They are fully resistant to lubricants, 
gases and hydraulic fluids, and give complete protection 
against water and dirt. Fit Pioneer seals to your equipment 


first place—and be sure of exemplary service 


Send for 
Catalogue reference 
800/20 


R Oilsealing & Moulding Co. Ltd. 


FACTORY & HEAD OFFICE TELEPHONE WYCOLLER 471 (8 LINES) 
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CROWN 
WHEELS and 


PINIONS 





A vital contribution to the 
efficiency and reliability 
of cars and trucks 


supplied by 


7H IRTH-DERIHON- 


SHEFFIELD & DARLEY DALE 


High Quality Drop Forgings 
for the Automobile and Aircraft Industries 
THE FIRTH-DERIHON STAMPINGS LIMITED, SHEFFIELD. 
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FRAM TWO STAGE WATER SEPARATOR 
FUEL FILTER FOR DIESEL ENGINES 


Simmonds Aerocessories Limited supply this new Fram Filter to 
the Ford Motor Company as an optional extra for diesel-engined 
Thames Trader Trucks. The filter ensures a perfectly clean stream 
of fuel, trapping dirt down to five microns in particle size and 
removing entrained or emulsified water. 

Available also for fitment to trucks already in use, the unit is com- 
pact and easy to install and the replacement elements can be 


changed without tools. Send for illustrated leaflet giving full details. 


SIMMONDS AEROCESSORIES LIMITED, TREFOREST, PONTYPRIDD, GLAMORGAN 


fC, A MEMBER OF THE FIRTH CLEVELAND GROUP 


RC 4M 
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Does it appear to ‘cock-a-snook’ at 
normal engineering practice by hanging 
together with great strength and 
without visible means of support ? 


If so, your pet products are probabl 
enjoying, already, the profitable 
henefits of Birlec furnace brazing. 


Even so, vou may still be surprised 
at the number of tiresome threading, 
rivetting, welding and other assembly 

operations which, with intelligent design, 
can be replaced by simple, strong 
copper-brazed joints requiring only 
unskilled assembly. 


Birlec brazing furnaces have been 





developed over many years and 
include both batch, belt-conveyor 
and roller hearth types in a range of 
sizes to Suit virtually any production 
needs for automatic, flux-less, 
pressure-tight joining of steel parts. 


Ask your pet typist to send 
for further information. 


y 
furnace \ foi r cry aii { Grine ny 





AEI-Birlec Limited 


Tyburn Road: Erdington: Birmingham 24 


Telephone: East 1544 Telex No: 33471 


LONDON SHEFFIELD NEWCASTLE-ON-TYNE GLASGOW CARDIFF 


SM B6/93 
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DESIGNERS OF CLUTCH 
AND POWER TRANSMISSIONS 


see Ferodo First 
for sintered metal 
& cermet friction 
linings 


when duties beyond the 
scope of conventional friction 


materials are called for 


FERODO FIRST 
FOR LIGHT 
AND HEAVY DUTY 


FERODO LIMITED CHAPEL-EN-LE-FRITH 
A Member of the Turner & Newall Organisation 
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Bright Drawn or Turned in 
Rounds, Squares, Hexagons. 
Flats and Special Sections, in 
Freecutting Steel and most E.N. 
Specifications. Precision Ground 
also supplied. 





IEF 


ie) ©) hs Mt BD) 


BRIGHT STEELS 


Drawn and Rolled for all purposes 








Cold Rolled up to 18 inches wide 
by any thickness in all Tempers, 
Coils, or cut to lengths, Special 
Deep Drawing Quality * High 
Carbon Quality for Hardening 
and Tempering * Stainless Steel 
Strip. 





<| High Tensile Spring Wires, Flat 
Wires, in all qualities. Stainless 





Steel Wires. 
ARTHUR LEE & SONS LONDON W.C.2 Stafford House, 
miLVing i.) 40/43 Norfolk Street, Strand, 
Telephone Nos.: Temple Bar 7187 and 7188 
| 8 od od | 3 BIRMINGHAM 4 191 Corporation Street, 
Telegrams: Crown, Sheffield. Telephone Nos.: Central 6801 and 6802 


Bil -telalelal samc! - a es 
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Steel supplied to Air Ministry and 
other Government specification 


1960 





Road sense Transport Insulation with POLYURETHANE RIGID FOAMS 


LC. ISOCYANATES AND POLYESTERS 
f Dale 21, 22, 24, iI 1 Supt 1) 


' 
L 





POLYURETHANE 


IMPERIAL CHEMICAL INDUSTRIES LIMITED LONDON SWI ENGLAND foams 
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1960 


Right from the start 
another Great Year for 


GIRLING 


IN THE WORLD 





£ 
y 


THE BEST BRAKES 









































PROVED IN RACING — FITTED AS STANDARD 


It's been another great year for Girling — all over the world, in the fiercest 

competition, cars fitted with Girling Disc Brakes have won top honours in 

motor sport. These are significant achievements, reflected in the choice of 

Girling Disc Brakes as standard equipment on more and more famous Cars by 

manufacturers in Britain and abroad — proving beyond doubt that Girling Disc 
Brakes are indeed the Best Brakes in the World. 


Race Proved Production Disc Brakes, Drum Brakes and Dampers 


GIRLING LIMITED : KINGS RD. + TYSELEY + BIRMINGHAM 11 
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SOME USERS OF MARLES POWER STEERING 


A.E.C. 
ALBION 

ALL WHEEL DRIVE 
ATKINSON . ® 
AVELING BARFORD) erm 
BLAW KNOX Joe 


ce". 


ELECTRO-HYDRAULICS 
EUCLID 
GUY 

LEYLAND) \. 
SCAMMELE 
WEATHERILL 


ADAMANT ENGINEERING CO. LTD., THE AERODROME, WOODLEY, Near READING 





t, Reading 


arles 















more STOP 
for more GO 























J 
and new Power-Plus series 


of heavy-duty vehicles have brake linings 
to match their power. Capasco brake linings, 
for their extra stopping power, have been approved 
for this series of Beaver, Hippo and Octopus chassis. 


LAPASLA take care of the braking 


NON-FADE MOULDED BRAKE LININGS 


THE CAPE ASBESTOS COMPANY LTD., 114 & 116 Park Street, 


London W.1. Telephone: Grosvenor 6022 


Taate 
40 
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The right RIVETER 
lor the job. 


and 
make 
It! 


CP in fact make the right riveters for every type 
from shipbuilding to aircraft assembly 


One firm needs a riveter 
for driving home 4,” Dural 
rivets, another for 

1}” hot steel rivets 


of work 
Six of CP’s wide choice of riveters are illustrated 
here; you can see the full range in the CP 24 page 
on heavy construction work, Riveting Tools Catalogue. Send for your copy. 
and in between this vast range 
of applications are demands 
for an amazing number of 
speeds, sizes, weights, 
lengths of stroke and 
types of handle. And for 
ail these jobs — CP can 
supply the right tool. 


DAWES ROAD LONDON 


the world 


CONSOLIDATED PNEUMATIC TOOL COMPANY LIMITED 


Affiliated and Subsidiary Companies througho 
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The CP 4 X Aero 
Hammer with Pistol Grip 
handle for 4” Dural 
or 4 Steel rivets 


CP-2044 one shot 
Hammer 4° Dural capacity 


CP-40 “Boyer” 
Hammer, top chowe in 





shipyards 


CP Baby “Boyer” 

perior, Mainly used 
constructional 
thin the 


CP-90 “Boyer” 

One of the ‘heavy 

the range. A long 
pattern to handle Ij" hot rivets 


S.W.6 





ry P . . e 
Today’s engineers are using the material 
of tomorrow —‘Maranyl’ A 100 nylon 


‘Maranyl’ A100 nylon 
makes this Ford Anglia 
door-lock strong, 


silent, hardwearing 


mM" DINGS made from ‘Maranyl’ A 100 are light in 
weight, tough and need no lubrication. They are 
shock resistant and silent in operation. These features 
make ‘Maranyl’ ideal for the Ford Anglia door-lock 
shown here. 

In addition to these important features ‘Maranyl’ 
A 100 has a great number of other qualities which give 
it a multitude of uses in the ergineering of today—and 
tomorrow. It resists oil, fuels, greases and most 
common solvents. It resists vibrational fatigue; its 
inertia is low and it is easy to fabricate. As an insulating 
material it has the advantage of being non-tracking. 


‘Maranyl 


*‘Maranyl’ is the registered trade mark for 


IMPERIAL CHEMICAL 


INDUSTRIES 


‘Maranyl’ A 100 nylon is available in a wide range of 
modern colours. 


1.C.1. RESEARCH AND TECHNICAL SERVICE 


‘Maranyl’ A 100 nylon is backed by the full force of 
I.C.I. research and technical service. That service is 
available to you. If there is anything you would like to 
know about nylon and its uses; if you have a manu- 
facturing problem concerning noise, lubrication, wear 
and durability—get in touch with I.C.I. They will be 
glad to help. 


A100 NYLON 


ured by LCI 


LIMITED LONDON 
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EARTH MOVERS 3st 
7’ 
FORK LIFT TRUCKS 


$ 
MOBILE CRANES _" 


KIRKSTALL FORGE ENGINEERING 
LIMITED LEEDS, 5 


Telephone: Horsforth 2821 














‘K07:)8 keeps MECCANO 













There are some names we learn in our boyhood that 
never lose their magic—and Meccano is one of them. 
Today, this name, so intimately connected with enam- 
elled pieces of steel strips and plates that made every 
youngster a constructional engineer has an even wider 
appeal. Together with Hornby trains—electric and 
clockwork—Dinky Toys and Bayko, Meccano now 
provides a quartet of delight for boys and girls—and 
their fathers! 

The far-sighted management that has kept Meccano 
a best-seller shows the same sound judgment when 


PROGRESSIVE INDUSTRY IS GOING 


‘ 
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running like clockwork 


dealing with grown-up affairs, like choosing coal to Coal 
Provides the 
Power at 


Meccano’s 
the money than any other fuel. Coal, mechanically 
’ factory at 


fuel its great powerhouses at Liverpool and Aintree. 
Coal was chosen because coal provides more heat for 


stoked, is smokeless. And in our coalfields there is Binns Road, 
enough coal to keep British industry going at top Liverpool 


production for generations to come. bs 
Mr. Gibbs, Chief Engineer, comments: 


When you are required to make a decision about 
+ “We at Meccano operate all power and steam 


fuel remember Meccano. Coal has helped them to process equipment from coal 
The present boiler plant consists of two 


build up a model industry. Choose the same fuel— water tube boilers and economisers fitted 

: with usual mountings, including feed water 

and you’ve made the most constructive Start. regulators. These boilers were installed in 

4 1928 and still give us a first-class service 
today. Their efficiency ts high. 

Since the original installation we have 

continued to make improvements. In 1948 


further instruments were added, such as COg 
recorders and indicators and flue gas 
temperature recorders. A feed water meter 
was installed in 1955 and soon afterwards a 
FOR WA RD ON smoke indicator and recorder. More recently 
the reciprocating feed pumps have been 
superseded by electrically operated centri- 


fugal pumps 

In this way we have kept pace with the 
increasing demands of production and made 
the best use of all our equipment. 

Firing is by chain grate stokers and all 
fuel is handled mechanically. Steam is used 

ae ae ee ee oe ae oe ae ee a a a oe ee | for space heating and process work. 

Each boiler is opened up for cleaning and 
inspection once a year. The flues are easily 
cleaned with a compressed air line, and on 
completion the boilers work for the follow- 
ing year with practically no maintenance. 

Coal is obtained from a local colliery and 
deliveries are arranged daily to suit our 
requirements. The quality of the coal is 
always consistent and we are confident that 
we shall continue to use coal for years to 
come. 


Here are some key facts and figures about 
the consumption of coal at Meccano: 


Number of boilers:..... 2 water tube 
Method of firing:.........Chain grate stokers 
Steam pressure:....... 120 p.s.i. 
Continuous max. rating: . . .6,500 Ibs. per hour 
Steam temperature :......+00ee00+++-350 F, 








Annual fuel consumption :. . .2,260 tons of coal 


ISSUED BY THE NATIONAL COAL BOARD 
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PARK GATE 


QUALITY STEELS For 
AUTOMOBILE ENGINEERING 














special freecutting 
casehardening 
quality bars 





THE PARK GATE IRON & STEEL COMPANY LIMITED ROTHERHAM 


A A) Company TEL: ROTHERHAM 2141 (15 lines) GRAMS: YORKSHIRE, PARKGATE, YORKS TELEX 54141 
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Electrical Aids in Industry 


Electric Motors & Controls 1 


Most manufacturers today employ electric motive 
power through individual drives, which, among 
their many advantages, permit the right type of 
motor to be used for each of various types of 
machine. The range of motors available—each with 
its own characteristics—is very large, and the factory 
executive could well be guided in his choice by the 
expert views of the motor manufacturer, the install- 
ing engineer or his Electricity Board’s engineer. 
The characteristics of the main types of motor are 
briefly summarised below. 


Squirrel-cage Motors 

These are the most straightforward and simple in 
design, and are therefore relatively cheap and robust 
in character. They should be considered for general 
duties and, in conjunction with variable-speed gears 
or couplings, for applications requiring variable 
speeds, e.g. for crane drives. Small sizes can be 
switched direct-on-line. 


The squirrel-cage motor is very suitable for 
individual drive of each motion of single-purpose 
machine tools where the motor horsepower can be 
precisely specified. It is suitable for driving pumps, 
fans, lifting hoists and woodworking machines. 
Textile machinery represents another field of use. 


Slip-ring Motors 

The chief advantage of the slip-ring motor is a very 
low starting current for a given torque, e.g. full-load 
torque at starting with a current about 10° above 
full-load current. This makes it suitable for applica- 
tions requiring a prolonged starting period with a 


SAL ATDAI 

















load of high inertia. It also permits of speed variation 
below synchronous speed, though with some loss of 
efficiency. Typical applications include fans, pumps, 
heavy lathes, grinders and boring mills, as well as 
calendering machines, cable-laying-up machines and 
mine hoists. 
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Data Sheet No. 14 


Three-phase A.C. Commutator Motors 


The main characteristic of this type is variable- 
speed with uniform and gradual acceleration and 
good efficiency over the speed range. Paper 
manufacture provides excellent examples of its use, 
e.g. in paper-making, reeling, cutting, calendering, 
coating and drying. 


—_ 





A.C. commutator motors are recommended for 
mechanised bakeries and for cranes and hoists where 
very slow speeds are frequently needed. 


Synchronous Motors 


These are constant-speed motors. One particular 
advantage is that they can be operated at unity or 
even at leading power factor to correct a system 
suffering from lagging power factor, and perhaps so 
qualify for a reduction in the electricity bill. Pump 
and compressor drives are typical uses to which they 
can be put. Theyare alsoused in motor-generator sets. 


Single-phase A.C. Motors 

In general, single-phase motors are used in light 
industries for drives not requiring more than about 
five horsepower or where a three-phase supply is not 
available. While their use is mainly limited to work 
of a light nature, they do fill a need in such duties as 
sewing-machine drives, portable hand tools, window 
opening and closing gear, etc. 


Direct Current Motors 

For a completely unfettered performance where wide 
ranges of speed variation, high rates of acceleration 
and powerful dynamic braking are all-important, the 
D.C. motor is unrivalled. This means in effect the 
installation of an A.C.-D.C. motor-generator set or 
rectifier to give the mecessary supply, but the 
increased cost may well be compensated by the 
improvement in productivity. When variable voltage 
is applied to the armature, a wider speed range is 
obtainable than with any other type of motor. 
Typical applications of the D.C. motor are: cranes, 
haulage and tippler equipment, certain machine tools 
requiring a large speed range and smooth accelera- 
tion, high-speed printing and steelworks drives. 


| 
| For further information, get in touch with 
| your Electricity Board or write direct to the 
| Electrical Development Association,2 Savoy 
| Hill, London, W.C.2. TEMple Bar 9434. 
| They can offer you excellent reference 
| books on electricity and productivity (8 6, 
| or 9/- post free)—‘“‘Electric Motors and 
Controls”’ is an example. 
| E.D.A. also have available on free loan 
| within the United Kingdom a series of 
films on the industrial uses of electricity. 
7 Ask for a catalogue. 












WOLVERHAMPTON AND WEDNESFIELD, STAFFS 
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PACKAGE DEAL! FOR INDUCTION HEATING 





The Birlefco medium frequency power-package 
is acompletely self-contained motor generator 
. . Highest conversion efficienc 
unit of great versatility. Simply connected to a 9 y 
. ; (up to 86 .) 
50 amp power point, the generator can be used 
to operate equipment for hardening, annealing, No expendable items 
brazing, sintering and a wide range of other Long reliable life 
heat treatment processes. About 95°, of all 
, Low running costs 
induction heating applications can be carried 


out at medium frequency Simple rugged construction 


BIRLEFCO 


BIRLEC-EFCO (MELTING) LIMITED 
Westgate . ALDRIDGI , Staffs 


4 j c? 
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better made with 


The importance of Rigidex 

to the motor industry 

can be summed up in two words: 
superior performance. 

Here isa polyethylene 

with unmatched properties— 
greater strength, rigidity, 
durability and unrivalled 
resistance to oil, grease 

and petrol. 

The potential uses of Rigidex 
are virtually unlimited. 

Its characteristics are 

dealt with in Booklet No. 348. 


Write for your copy today! 


Rigidex is one of the products made 

by British Hydrocarbon Chemicals Ltd 
at Grangemouth. 
Sole Selling Agents 


>, @ € ed 6 DB) -» < 





British Resin Products Ltd 











SALES AND TECHNICAL SERVICI 


DEVONSHIRE HOUSE 


the polyethylene plus 


If you're designing any of these, 
consider Rigidex first! 


Fans 

Petrol tanks 

Brake fluid reservoirs 

Seat covers 

Gear box casings 

Steering column housings 
Steering column fairings 
Instrument binnacles 
Heater air-ducts 

Heater grilles 

Heater casings 
Windscreen washer-bottles 
Rocker box covers 

Seat kick guards 

Lighting fittings (interior) 
Control cable casings 

Leaf spring interleavings 
Sun visors 

Battery parts 


Rigidex isa reg'd trade mark of 
British Hydrocarbon Chemicals Ltd 


em) 


LONDON Wl 


A COMPANY IN THE 


DISTILLERS PLASTICS GROUP 


PICCADILLY HYDE PARK 0151 


Oiittildeu Flaitics Lewe Eveyman 
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As machines grow more complex and performances 
increase, the selection of bearings becomes more difficult. 
it requires specialist knowledge. 

In increasing numbers, design and development groups 
are consulting the Technical Department of Ransome & 
Marles for guidance. Specification as well as supply is part 


of the R§M service to the engineering industry. 





‘ 
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Every enquiry gets equally impartial and confidential 
consideration. Every project benefits. 
Ransome & Marles produce ball and roller bearings for 


most applications. 
Publication 37 isa comprehensive guide to the full range. 


RANSOME & MARLES BEARING COMPANY LIMITED 


NEWARK-ON-TRENT - TELEPHONE 456 - TELEX 37-626 ~ Branches, offices and agencies throughout the world 
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ROTOR ROTOR 
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ie UZAY 
\ m U4 FUEL TO 
V/V 
y 7X 
THE SIMPLE BASIC PRINCIPLE | VAN . UGS 
~*~ i> 5 ee 
The DPA pump ts quite simple in operation PUMP f 
It has only ONE pumping element. whatever PLUNGERS Quay 
the number of engine cylinders. Twin opposed 
plungers carried by the rotor are operated by 
a cam ring. The rotor is carried in a stationary 
housing, and drilled ports provide for fuel inlet 
and discharge. The left diagram shows fuel 
entering the pumping element on the inlet 
stroke. As the rotor turns (right), the inlet 
port is shut and fuel is delivered through one 
of the connections leading to the injection 
nozzles. This cycle is repeated for each 
engine cylinder, the rotor distributing charges 
of fuel to each outlet in turn. No calibration 
or phasing adjustments are required 













The World’s Largest Manufacturers of 


FUEL INJECTION EQUIPMENT 
C.A.V. LIMITED, ACTON, LONDON, W.3. 





AP 961 
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STEELS 


Since the foundation of the Company in a n d 


1852, over a century of progress has 
made the name of Osborn world famous 


for the manufacture of an extensive S T r a t 


range of fine steels and steel products 


Manufacturing methods, blending tradi- 

tional skill with modern technology en- p> RO D U CTS 
sure that these products, which include 

high-speed tool steels, alloy and stainless 

steels, castings, forgings and ‘Mushet’ 

brands engineers’ tools will satisfy the 

most exacting standards 


SAMUEL OSBORN & CO., LIMITED 
CLYDE STEEL WORKS - SHEFFIELD - ENGLAND 


FINE STEELMAKERS STEELFOUNDERS ENGINEERS’ TOOLMAKERS 
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AIR JET 
PLUG GAUGES 


Ue Yu * ACCURACY 
+ RELIABILITY 
+ LONG LIFE 


*K and Solex air operated gauges require only one master setting ring — 
another reason why this system is world renowned. 


SOLEX 


HAVE THE MEASURE OF THINGS 





Solex (Gauges) Limited, 72 Chiswick High Road, W.4. CHIswick 4815 
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g NEW FREEDOM 
N DESIGN 


PAPA is provided by 


CLAYLASTIC 






the plastic/metal trimming strip 


Claylastic by virtue of its flexibility, superb 

wearing qualities and freedom from damage in assembly, 
is becoming the natural choice of designers for 

the external and internal finishing of private cars, 
commercial vehicles and, in fact, all forms of 

road transport. Claylastic is found to be the 

ideal embellishment for glazing rubber, 

cutting out the need of fillerstrip, and has been 
established as the perfect finish to flange joints. 

This material is being used on production lines 

and has proved its ease of application, and 

economy in installation. For further details please ask for 


our brochure Publication 1001. 


CLAYLASTIC IS PROTECTED BY BRITISH PAT. No. 801934. 


| 


| 


HOWARD CLAYTON-WRIGHT LTD. 


WELLESBOURNE , WARWICK . ENGLAND 
TELEPHONE: WELLESBOURNE 316 TELEGRAMS: ‘CLATONRITE’ WELLESBOURNE 
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V-Belt Drive and 


WEDGE-Belt Drive 
for the same job 





Fenner S2exWa 


Wedge-Belt 


SLIMMER, LIGHTER, SHORTER, CHEAPER 





Drives are 


@ Width and weight now reduced by a half, 


and cost by at least a fifth, without loss of 
strength or durability. 

Modern materials and a new belt section 
give a much greater power capacity. 
SpacesaVer Wedge-Belts make full use of 
the strength and flexibility of Terylene 
cords. These are bonded to a synthetic 
rubber which keeps them exactly where 
they can do most work with least stress 
to themselves. This rubber provides heat 
and oil resistance and adequate electrical 
conductivity at no extra charge. New 
pulley designs take full advantage of 
modern casting methods to give stronger, 
yet lighter pulleys. All have Taper-Lock 
quick and easy fixing facilities. 

Two Wedge-Belt sections, 3” (Alpha) and 
3” (Beta) cover all normal drives up to 200 
horse-power. Belt lengths and pulley 
diameters are based on International 
Standardisation principles. Your complete 
drive design can be selected from a single 
line reading in the SpacesaVer catalogue 
135/20. Send for it now. 





THE GREATEST ADVANCE IN DRIVE DESIGN FOR 30 YEARS 





HERE 1S THE PROOF 





MOTOR DRIVEN V-BELTS AND DRIVE DRIVE 














] RK j Vv £ PULLEY PULLEY FACE WEDGE-BELTS CENTRE LIST WEIGHT 
DIAM. DIAM. WIDTH USED DISTANCE PRICE LB. 

5 HP. V-Belt 33 63 31 5—A29 75 f6°8:7 167 — 
Wedge-Belt 3°15 5°60 15 3 Alpha 280 71 .* 27 10°6 
SAVING 16%, 12% 54%, — SY, 19% 36%, 

osean V-Belt $s 12S Si is« BES 18:7 £17-°0°7 668 — 
aes Wedge-Belt 53 10°6 223 6 Alpha 560 15:3 £il-tl-6 362 
SAVING 1sy, sy, 48y, — 18y, 32% 45% 





Spaces aver WEDGE-BELT DRIVES 


MADE ONLY BY 











NOW! J. H. FENNER & CO. LTD. HULL 


oe 

NAME AND POSITION ; 

Catalogue !|35/20 q 

details drives i 
up to 200 h.p. FIRM'S ADDRES 

Send for it _ : 

4 

’ 

3 





THE LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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A NEW HIGH LEVEL 
IN HEAVY DUTY 
AIR CLEANER 
PERFORMANCE 


AIR FLOW CAPACITIES 
from 450 to 950 c.f.m. 


Up to 98% of foreign 
particles are removed 
by the primary centifruge 
stage,with the Long Life 
paper element bringing 
the overall efficiency 


up to 99.9% 


as tested to B.S.S. 1701 


Alternative tubular 
side inlets and outlets 
are available at 
various angular 
positions, 


A range of the world famous heavy 
duty DONACLONE DUO-DRY Air Cleaners 
is now being produced under license 
from the DONALDSON Company Inc., 
U.S.A. by... 


COOPERS 


MECHANICAL JOINTS LTD 


Lianfoist Works, ABERGAVENNY, Mon. Telephone 1045 
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ilusetrated is a transfer 





resistance welding machine 
recently designed and 


Sc 


nstructed by Scraky. it welds 


the front suspension and 

engine mounting units of the 

BMC r ars in 5 stages. Welding 
e and transfer between 

tages 1s automatic. 3000 units 

per 0 hour week production 





awelding machine... 
a production line 





Every day thousands of Sciaky Resistance Welding Machines are used to produce Britain's 
automobiles. Working closely with the motor industry, Sciaky has developed a range of welding 
machines to meet their critical requirements. But, the story does not end there... the adaptation 
of resistance welding to a specific application—the Sciaky technique—is yours for the asking. 
Let Sciaky experience and know-how work for you, because Sciaky resistance welding techniques 
are developed to meet your individual needs—whether portable, pedestal, or complete 
production line. 


this is what 


—I—iIAKy 


resistance 
welding means 


SCIAKY ELECTRIC WELDING MACHINES LIMITED 
FALMOUTH ROAD (Trading Estate) -SLOUGH - BUCKS ~ Telephone 25551 (10 lines) 
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_ pono ggenaeaneamnaes 
THAT 


S 
SS \\\V-77 lo 
W(t, No. 1217. One gross 


IN THIS BOX . & 
: ~) 
ecce = : SS )) Assorted Springs. A complete 


Garage Service Kit. 42/- each. 





"1W4 s We know exact/y how difficult 
"iy we ° . 
25 ny) it is to find springs for 
Dw y <a . . 
e experimental work . . . we've 


been making quality springs for 
over 100 years. So, we confidently 


No. 1200. Three dozen Assorted J No. 98A. Three dozen Assorted J No. 753. Three dozen Assorted offer you our excellent range of 
Light Expansion Springs, suit- § 1” to 4° long to }” diam Light Expansior J 
able for carburettor control, 19G to 15G. 56. 


etc. 13/6. 


}° to diam 
ng, 22 to 18 S.W.G small boxed assortments which 


covers a very wide range. 





We can only show a few boxes 
Send us a p.c. for our full list. 


If ever you are stuck with a 


ppp yy] 
VTE ge 


spring problem let our Research 
Department put their long 
~xperience ¢ > sposal. 

No. 760. Three dozen Assorted | No. 757. Extra No.758. Fine Expansion Springs experience at your di Pp al 

Light Compression Springs. 1” J pression, 1 gross Assorted, 4 I gross Assorted 4° to i° diam 
to 4" long, 22 to 18 S.W.G to diam long, 4” to 2” long, 27 to 20 S.W.G 
}* to 4” diam. 6/6. 27 to 19 S.W.G 15)-. 


Have you a Presswork problem? y 
If so, the help of our Design Staff is yours for the asking 
Jor SPRINGS 


HERBERT TERRY 
& SONS LTD 


Redditch, Worcs. 

















Really interested in Springs? | Cut Production Costs with Looking for good Hose Clips? (Makers of Quality Springs, Wireforms 
“Spring Design and Calcula- Terry’s Wire CIRCLIPS. We Send for a sample of Terr and Presswork for over 100 vears) 
tions” 9th Edition tells all can supply immediately from Security Worm Drive Hose 
post free 12 6 stock—from %#” to #” Clip and price list 
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as clean as a Gloucester Casting 


LN 


“As clean as a Gloucester Casting” means that Gloucester 
malleable iron castings are of high definition, 
true to pattern, cleaner and smoother because of better 
sand practice and better fettling. 
Mould and core sands and their bonding additives are under 
constant laboratory supervision, even the very sand 
grains are sized and numbered, and consistency and distribution 
of sand are strictly controlled by a continuous 
mechanical unit. The high refractory characteristics 
prevent sand “burn-on” at re-entrant angles, thus greatly 
increasing the life of cutting tools during the machining process. 
Dither tenshee te The new elevator-type electric furnace anneals in 48 hours - 
Malleable Iron. Weight 34lbs. —instead of the usual 7 days. It also allows greater 

icontrol of the component during annealing, resulting 
n uniformity of metal, greater strength, and resistance to impact. 








Brake shoe for small vehicle 


in Malleable Iron. 


A typical Gloucester Malleable specification. 





Gloucester Gloucester Lamellar 











Blackheart Malleable Pearlitic Malleable 
Elongation 18% Elongation st 5% 
Yield Point e. I2tons Yield Point .. 24tons 
Tensile Strength 2§ tons psi Tensile Strength 35 tons psi 
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Gloucester Foundry Lid., Emlyn Works, Gloucester Telephone: Gloucester 23041 - Telegrams: ‘Pulleys’ Gloucester 
(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd.) 
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What's different 
about this 


car? 


The great majority of the cars on British 
roads incorporate Silentbloc components 
This one doesn't 

Almost every British motor car manu 
facturer uses Silentbloc flexible bearings 
and anti-vibration mountings. Experience 


proves the wisdom of their choice 


Come to us at the drawing-board stage! 


SILENTBLOC 


FLEXIBLE BEARINGS 
ANTI-VIBRATION MOUNTINGS 


MANOR ROYAI CRAWLEY SUSSEX 


Peles C rawley 2100 Telegrams: Silentbloc Crawley 
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Andre Rubber C€ Ltd 
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SHOTTON BLACKHEART MALLEABLE CASTINGS and PEARLITIC MALLEABLE CASTINGS 


to assembly line... 


With new production methods and the most modern 
foundry techniques, Shotton Blackheart Malleable 
Castings have found many new applications in the 
automotive industry. On design problems and all 
technical and production matters our consultation, 
backed by 64 years’ experience, is readily 


available to you. 


SHOTTON BROS. LIMITED 


AANCH 


1L.OBURY BIRMINGHAM 


nical and productive resources of 
r Ltd., Laycock Engineering Ltd., 


1 many other famous firms 
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AC Air Cleaners 
& Silencers 


DELCO 
Electric Screen Wipers DELCO-REMY 
Electric Horns 
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DELCO-REMY 
Oil-Filled Coils 


Jac Instrument Panels 


Switches / 


AC-DELCO DIVISION OF GE feu MOTORS LIMITED Dunstable Beds. Telephone: Dunstable 1166 
vf entry 40491 


[ 
| 
[ 
| 
| 


or: Brgadgate House Coventry Telephone: C 
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ECLIPSE 


[HIG SPEED STFEL 
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HAGK SAW BLADES 


‘Eclipse’ hacksaw blades and other tools are made by James Neill & Co. (Sheffield) Ltd. and are obtainable from all too! distributors 
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SPEED YOUR PRODUCTION with QUALITY CASTINGS 


AD ee ee 


FREECUTTING BLACKHEART MALLEABLE 
PEARLITIC MALLEABLE 
WELDABLE MALLEABLE 


Sharp and accurate, designed 
and produced to save up to 10% 
in your production costs 


CASTINGS LIMITED 


WALSALL, STAFFS 
MALLEABLE IRONFOUNDERS 


FOUNDED 1835 


Office & Works Selborne Street, Walsall 
Lichfield Road, Brownhills 


Telephone: Walsall 3118-9 Brownhills 2318 
Telegrams: Castings, Walsall 


+ 
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THE INTERNATIONAL TWIST DRILL CO. LTD. 


London Office and Stock 
6 9Red Lion Market, Whitecross St., London, E.C.1 
Tel: MONarch 8771-2 


Birmingham Office and Stock 
8! Headingley Road, Handsworth, Birmingham 
Tel: NORthern 8211 


Manchester Office and Stock 
177 Dickenson Road, Manchester 13 
Tel: RUSholme 7313-4 


Scottish Agent and Stockist 
John Warden, 50 Wellington Street, Glasgow C.2. 
Tel: City 6994 (2 lines) Grams: Precise, Glasgow 


Telephone 23072 (3 lines) 
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INTA 


TWIST DRILLS 


* INTAL WORKS * SHEFFIELD 3 


Telegrams : ‘‘Fluted,"’ Sheffield 
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The most thorough road-test of all 


— makes certain these petrols suit today’s motorist 


BP Premium Petrols (BP Super-Plus and BP Super) 
are the most tested petrols in the world. They are tested in 
laboratories . . . to make certain they give easy starting ... 
yield maximum horsepower . . . eliminate knocking .. . 
run cleanly. And they are tested on the road as well. To 
ensure they give top performance under all the conditions 
experienced by the modern motorist. 

The amazing superiority of BP Premium Petrols is solidly 
based upon way-ahead technical research. At the remarkable 
BP Research Station at Sunbury-on-Thames, scientists in 
many fields work incessantly to make sure that BP Premium 
Petrols are the finest available. 

If you would like to know more about the technical 
reasons for the outstanding qualities of BP Premium Petrols, 
send for a copy of the strikingly illustrated FREE booklet 
“‘ Behind Every Pint of BP Petrols.” Fill in and post the 
coupon on the right today. 
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What’s going on in the picture ? 


rhe car seen going out on test is fitted with a Sunbury 
Road Test Panel, which measures engine speed and 
ignition spark advance — it’s particularly used for anti- 
knock testing. BP Research cars are often taken on a 
‘simulated city traffic’ run. In this the driver makes 
ali the stops, starts, quick accelerations etc. that would 
be necessary in heavy traffic. So BP scientists ensure that 
BP Petrols give peak performance under all conditions 


SEND OFF THIS COUPON NOW 


TO BP, 6/8 LUDGATE HILL, LONDON, E.C.. 
Please send me a copy of the FREE Booklet “ Behind 
Every Pint of BP Petrols.”’ 


Name 


Full Address 





LATER MODELS—LIGHTER METALS Today's outstanding designs are distinguished by bolder use of aluminium in body, engine 


trim and detail. Engine designers know all about the advantages of aluminium, while modern alloys and techniques offer new 


opportunities for far reaching improvement in construction. IMPALCO supplies aluminium in many forms from ingot to specially 


wrought products for individual industries: offers, too, the combined technical resources of its parent companies, ICI and the 


Aluminum Company of America. 


: ipa | ( 0) Imperial Aluminium Company Limited - Birmingham 
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DOW PLASTICS /or automobiles 


CONTRIBUTE PRODUCTION ECONOMY AS WELL AS BEAUTY 























LATEX 5S66for meta! primers TYRIL® for car fittir STYRONW °*440/ v a j ZERLON 150) het 4 t c ense SARAN for seat 


Principal distributor of Dow Products in the Unit ngdom CHEMICALS 
R. W. GREEFF & CO. re PLASTICS 


Garrard House, 3] 45 Gresham Street, | E ( 


TYRIL STYRON ZERLON 
BRITISH RESIN PRODUCTS LTD., 
_y* 
DOW CHEMICAL COMPANY (U.K.) LIMITED TEXTILE FIBRES 
48 Charles Street, London, W.1, England PACKAGING FILMS 


Devonshire House, Piccadilly, London, W 































PRODUCTION 


BRICO make all the pistons 
for the farnous “A” series 
engines for B.M.C. vehicles— 
the biggest piston job 


in the country. 


PERFORMANCE 


BRICO make the pistons 
for the Coventry Climax 
2} litre engine—champion 


Grand Prix engine of 1959. 


POPULARITY 


BRICO make the pistons 
for the following worlid- 


famous firms: AUSTIN - 
BRISTOL-SIDDELEY - COVENTRY 


CLIMAX - HUMBER - JAGUAR 





MORRIS - ROVER - STANDARD 





THE BRITISH PISTON RING CO. LTD., 
COVENTRY, ENGLAND 


601 Cogent 





MIDCYL RESEARCH 


helps smooth out problems 


TREAT es 


it is the continued research of Midcy/ that 
helps smooth the way of the Auto Engineer 
with such of his problems as are associated 


with Cylinder Blocks, Cylinder Heads, Camshafts 
and Brake Drums 


THE MIDLAND MOTOR CYLINDER CO. LTD., SMETHWICK, STAFFS 
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PRECISION MOULDINGS 


DOWTY Cee 
in Natural, Synthetic and Silicone Rubbers. 
Bonded, P.T.F.E. and Nvlon Components. 








DOWTY SEALS LIMITED °: ASHCHURCH * GLOS. 


Membe DOWTY Group Telephone Tewkesbury 2271] 
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Call in C.M.F who have been 


in continuous business as radiator 


makers since 1902. The resulting 
experience has enabled C.M.F. to 
amass a total of design and production 
‘know-how’ which is unique...and more 
to the point is at the disposal of the 


automobile designer at any time. 


A CROSS FLOW RADIATOR PRODUCED BY CMF. IN 1906 























CALIPERS ~ 


in high duty iron 
for disc brakes 


Darcast foundries are currently producing 
quantities of discs and calipers 

in high duty cast iron for use 

on disc brake assemblies 

The excellent results obtained, 





coupled with the economies gained, 
have fully justified the use of 
Darcast high duty irons 

on these most important 
components. 





liiustrations by courtesy of 
Messrs. Girling Limited and 
Lockheed Hydraulic Brake 
Co. Limited. 


DARTMOUTH AUTO CASTINGS LTD 


SMETHWICK 10 STAFFS 


SPECIALISTS IN HIGH DUTY IRON CASTINGS 
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Which ball ? 


Even with a football there's a 
difference between the Soccer ball 
and one for Rugby, a distinction 
which reflects the different condi- 
tions of play. 





So, too, with ball and roller 


’ 
bearings; there is always one 
Which is just right tor the job 
it has to do. Sketko alw IVs have 
that bearing available to the 


user, and will see that it is 


applied in the best manner to 


ensure his ultimate satistaction, 








THE SKEFKO BALL BEARING COMPANY LIMITED +» LUTON ~* BEDS. 


THE ONLY BRITISH MANUFACTURER 
OF ALL FOUR BASIC BEARING TYPES 

BALL, CYLINDRICAL ROLLER, 
TAPER ROLLER AND SPHERICAL ROLLER 
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YESIG sreRats AUTOMOBILE 
DESIGN MATERIALS “ME TEER 


Ox: of the most interesting aspects of the commercial 
vehicle exhibition this year has been the breaks with the 
conventional in respect of new chassis layouts. One of 
these is the transverse, rear engine arrangement for double- 
deck buses. It has the advantage of enabling a low floor 
level to be obtained; also, the weight distribution, with the 
engine load taken by the twin rear wheel equipment, 1s 
good and the steering therefore light; space beside the 
driver, which with the front engine layout is wasted, 1s 
usefully employed for the entrance and stairs; finally, the 
engine is accessible for maintenance from the ground level, 
whereas when the power unit is at the front the mechanics 
generally have to clamber over the wings. 

Front wheel drive, despite its relative complexity, has 
considerable advantages for light commercial vehicles 
One is, of course, that the engine, transmission and front 
suspension can be mounted together as a single sub- 
assembly that can be readily applied to a wide range of 
different vehicles. But the greatest benefits accrue as a 
result of the low floor level obtainable behind the cab. It 
is not, perhaps, always realized that the obviation of a 
propeller shaft drive to the rear enables the structural 
efficiency of the chassis to be increased. 

A noteworthy advance that has been made in response 
to the demand for engines of increased power output, is 
the application of turbochargers, in conjunction with Roots 
blowers, to two-stroke diesel engines; an alternative 
measure for four-stroke engines is to increase swept volume 
by the employment of thin-wall liners. It is of interest 
that the distributor type injection pump is now being 
employed on large diesel engines. There is also a trend 
towards the adoption of wax element type thermostats 
At first sight, because these are slightly more expensive 
than the more widely used types, there might be a 
tendency to reject them; however, with this type of ther- 
mostat high pressures can be specified for cooling systems, 
and this leads to economies in respect of weight, space and 
cost of the radiator, which more than offset the increased 
cost of the thermostat. 

Studies are being made of the desirability of employing 
a separately mounted auxiliary gearbox for driving acces 
sories such as the fan, water pump, dynamo and com- 
pressor, particularly with underfloor engine installations 
Not only would this arrangement give the designer a freer 
hand with regard to lavout, but it can also facilitate access 
and maintenance. An incidental advantage is that the ball 
and roller bearings are better lubricated with the relatively 
clean oil in the gearbox than with engine lubricant con- 
taminated with products of combustion. One wonders 


Automobile Engineer, November 1960 


{.F.R.Ae.S. 


PRODUCTION METHODS WORKS EQUIPMEN!I 


Commercial Vehicle Progress 


whether hydraulic drives, with their inherent flexibility 
with regard to speed control and layout, might be better 
than mechanical drives for auxiliaries 

So far as transmissions are concerned, the rear engine 
layout for double-deck buses is becoming popular 
Although a drive line parallel to the longitudinal axis of 
the vehicle has advantages in respect of floor layout and 
transmission dynamics, the angular drive arrangement is 
perhaps less costly. For commercial vehicle gearboxes in 
general, if synchronization is desirable at all, it should be 
on all speeds, especially on vehicles for export to moun 
tainous countries. The stepped dog synchronizing clutch 
arrangement, which has been introduced on a_ heavy 
commercial vehicle this year, has much to commend it 
It would appear that, in view of the general trend towards 
higher cruising speeds, more attention might be paid to 
the lubrication of both gearboxes and axles 

Although air suspension seems to be gaining ground 
only for tankers and trailers, it appears inevitable that it 
will eventually be regarded as essential for coaches. Any- 
one who has experience of long journeys in vehicles so 
equipped will testify that the suspension can be better 
than that of private cars, and therefore such vehicles are 
in a good competitive position, especially relative to the 
railways. Non-reactive types of suspension for bogies are 
becoming more widely used. 

Admittedly it is not often that brake systems fail com 
pletely, but when they do, the results are generally very 
serious. Obviously, therefore, the recently developed dual 
systems and those that give independent operation of the 
front and rear wheel brakes will be viewed with interest. 
There is a strong case for the employment of power 
assisted handbrakes, provided they remain adequate under 
manual operation should the power assistance fail. One of 
the advantages of the transmission type handbrake is that 
it eliminates the linkage to the rear wheels, and therefore 
reduces the amount of maintenance needed. 

So far as safety is concerned, the use of the four head- 
lamp system is welcome, and sealed beam lamps should 
give good service. Fluorescent interior lighting is not 
only more attractive but also reduces the loading on the 
electrical system. In the latter connection, it seems that 
in general the stage has been reached at which the a.c. 
rectified systems will have to be introduced. Other direc- 
tions in which progress can be expected in the two years 
that will elapse before the next commercial vehicle show 
are towards the improvement of cab design in respect of 
driver comfort, the more widespread use of laminated 
plastics for construction and of plastics materials in trim. 
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EXHIBITION 





Engines 


Further Progress with Small Diesel Engines, Distributor Type Injection Pumps Used 


on Larger Engines than Hitherto, and a Trend Towards Increasing Power Output 


ys the commercial vehicle show of 1960, there was no 
evidence of any major design tendencies so far as engines are 
concerned, but of course many details of great interest were 
to be seen. It would appear that the small diesel unit has 
made more progress against its rival, the petrol engine. 
Among the established diesel engined vehicles, the trend 
seems to be towards larger-capacity power units and better 
power: weight ratios. Perkins, Leyland, Gardner, A.E.C. and 
Bedford all offer engines of improved performance. The 


most creditable figures, however, must surely be those of 


Leyland Motors Ltd, who, on their 680 series engine, are 
able to offer, for road vehicles, a maximum b.m.e.p. of 122 
lb /in®, which is only dropped to 110 lb in* when the engine is 
used for rail traction purposes. 

The increased swept volume of several engines has been 


achieved by the use of Cromard cylinder liners. This type of 


liner has a wall thickness of only 0-040 in, a hard chromium 
plated, prefinished bore treated to give good oil retention 
properties and, at its upper end, a flange of the same thickness 
as the walls. In the case of the Perkins engines fitted with this 
liner, counterbores are machined in the top face of the cylinder 
block to take the liner flange, and the gasket seals between the 
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liner and the cylinder head. The Leyland method of installing 
these liners is to seat the flanges on a plain top deck: thus, the 
machining of counterbores, to close tolerances, is obviated, 
and the head gasket seals outside the liner flange; the gasket 
thickness is such as to allow the flange of the liner to be nipped 
between the cylinder head and the top face of the block. 

Several manufacturers prefer to employ dry liners with an 
interference fit, and to finish the liner bore in position in the 
engine. Both ceramic coating and chromium plating of the 
outside of wet cylinder liners are employed to combat the 
cavitation erosion frequently experienced with this type of 
liner. The employment of set bolts instead of studs—by 
Ford, for example, on their diesel engine, and others on petrol 
units—for securing the cylinder head, is claimed to reduce 
bore distortion considerably but does not yet appear to have 
attained the popularity that might have been expected. 
Bedford, however, have for many years taken their head studs 
down through the water jacket and anchored them in the 
lower deck of the cylinder block, adjacent to the main bearing 
studs. 

Progress continues in respect of the power output of petrol 
engines, and several manufacturers offer alternative com- 


Below the pierced cross member in the 
centre of this picture of the A.E.C. under- 
floor chassis is suspended the remotely 
mounted gearbox that drives the accessories 
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pression ratios. Some have argued in the past that the 
diminished power increase obtained as the compression ratio 
is raised beyond 7-0:1, renders high ratios unnecessary. On 
the other hand, high ratios can give a very real gain in economy 
during part-throttle operation. As engine peak speeds tend 
to increase, it is becoming apparent that, owing to the effect 
of falling volumetric efficiency on the compression pressures 
reached, substantial power gains could be made in many 
engines by increasing the compression ratio 

The automatic choke appears to be gaining ground: during 
the last few years its use has spread from the large American 
engines to those of some of our luxury car manufacturers and 
now to the smaller engines, some of which are used in com- 
mercial vehicles as well as cars. It is felt that this, and the 
warm air intake for winter use, will gain favour with both 
manufacturers and operators. The side valve petrol engine 
is not yet completely obsolete, since Scammell and Ford 
continue to make engines of this type. 

Valve rotators or free valve systems do not appear to have 
made much progress in either petrol or diesel vehicles, Ford 





and Bedford being the largest manufacturers to use devices 
of this type in the search for good valve seat life in their diesel 
and petrol trucks. On the subject of valve gear life, it is 
worthy of comment that the valve clearance adjustment of 
two engines exhibited is carried out at the valve end of the 
rocker, necessitating the use of a spherical ended pad wiping, 
with point contact, on the end of the valve stem. Perkins, on 
the P6 engine, fit a pressed steel rocker of most ingenious 
design, which has hardened end pads pressed into position; 
in this instance, valve clearance adjustment is effected at the 
tops of the push rods. On the new Six 354, Perkins use 
exhaust valve material to specification 21-4N, with a Stellite 
tip on the end of the stem. 

The first flush of enthusiasm for turbocharging appears to 
be over and its potentialities can now be assessed with greater 
clarity. Application of the turbo-blower has brought several 
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1100 engine has four 
valves per cylinder. This section of the 
head shows how two iniet valves are 
actuated by one push rod and a rocker that 
operates on a yoke piece. The yoke slides on 
the vertical spindle between the two valves 


Above: The A.E.C 


Left: This Cummins engine is now manu- 
factured in Great Britain. An unusual 
feature is the employment of flexible pipes 
externally to take the lubricating oil to 
various parts of the engine: there are no 
internal pipes, which could fail in use 


problems, one of which would appear to be the maintenance 
of a good cylinder head gas seal under high internal pres- 
sures inherent with raised outputs. One application, however, 
that appears to have worked out very well is on the Foden 
Mk IV two-stroke engine. In this installation, the C.A.V. 
turbocharger feeds a Roots type blower, which, in turn, 
supplies the air chest surrounding the ported liners. Thorny- 
croft and Leyland both exhibited large diesel engines equipped 
with turbochargers. 

Multi-fuel engines continue to be a topic of conversation 
rather than to appear in fact. The Rootes and Foden two- 
stroke engines are known to respond quite well to the use of 
both petrol and diesel fuels; cold starting ability is the only 
feature affected to any extent by the type of fuel used. The 
11-3 litre Thornycroft engine also appears to be suitable for 
the use of petrol as a fuel: presumably a helpful factor in this 
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respect is its long stroke. In cold starting a compression- 
ignition engine on petrol, the fire risk would appear to be 
significant. Should one or more cylinders fail to fire, the fuel 
tends to cool the cylinder even further and unburnt fuel is 
pumped into the exhaust system, eventually igniting and 
causing violent backfiring. 

One surprise of the show was the A.E.C. 11-3 litre direct 
injection engine fitted with a C.A.V. distributor type fuel 
injection pump. This is the first production application of 
this pump to an engine of such a size, and a very neat instal- 
lation it makes. The distributor pump is equally neat and 
practical when mounted on the rear of an exhauster or com- 
pressor: a very good example of this is the installation on the 
Albion engine. 

The Simms Mini-pump appears to have gained in popularity 
for engines in the medium capacity range: in most cases it is 
driven through a Simms rubber-in-compression coupling. 
Another noticeable feature was the use on many engines of 
the spring-steel disc type of coupling for fuel pumps, and on 
one engine exhibited, a rubber gaiter was fitted over the C.A.V. 
fuel pump coupling. 

Thermostats having valves operated by wax type elements 
are now used on several engines. They appear to be of more 
robust construction than the bellows variety. Finally, a 
comment on the criterion of lb weight per lb-ft torque, 
quoted by Fodens Ltd. in some of their literature: this would 
seem to be a most interesting way of comparing engine per- 
formance, especially if it were slightly elaborated to include 
the weights of the cooling and exhaust systems. 


A.E.C, 

Four basic engines manufactured by A.E.C. were seen 
in various forms at the Show. Of primary interest was the 
AH 690, 11-3 litre horizontal engine, shown in an underfloor- 
engine chassis and fitted with the C.A.V. distributor type 
fuel pump. This pump has previously been used only for 


smaller engines, so its application to an engine of this size 


opens up a new field of development. On this underfloor 
installation, A.E.C. has tackled the problem of auxiliary drives 
in a novel way, providing a universal-jointed shaft drive from 
the front of the engine to a remotely mounted accessories 


gearbox. With this arrangement, removal of the engine from 
the chassis is relatively simple, because the water pump, fan 
and dynamo do not have to be disconnected. It is felt that an 
additional advantage accruing from this method is the isola- 
tion of the ball and roller races, commonly used to support 
accessory drive shafts, from the acidic content often present 
in the crankcase lubrication system. 

In their wet liner arrangements, A.E.C. provide for top 
flange location of the liner and sealing of the lower end of the 
skirt by means of rubber O-rings in grooves in the cylinder 
block casting. —To combat cavitation erosion, which has been 
experienced in recent years by many engine builders, the 
outsides of the liners of the 1100 series engines are chromium 
plated, whereas those of the smaller units have a ceramic 
coating. 

The power outputs of the A.E.C. engines are extremely 
good: for the 11-3 litre, 690 unit, 168 b.h.p, at 2,000 r.p.m, 
and a maximum torque corresponding to a b.m.e.p. of 110 
lb in* are quoted; the 470 series engine, of 7-685 litres, gives 
112 b.h.p. at 2,000 r.p.m. with a maximum torque corres- 


Above: This exhaust system was developed for use with a turbocharger 
on the Daimler engine. It has, however, led to an increase of 2 or 3 h.p 
at the top end of the speed range of the normally aspirated version 


Left: Distributor type fuel pumps are now being used on relatively 
large engines. This illustration shows the C.A.V. unit installed on 
the A.E.C. 11-3 litre underfloor engine. The illustration also shows 
clearly the arrangement of the rear mountings of this power unit 


ponding to 108 Ib in* b.m.e.p. The well known 590 in® 
engine, 9-636 litres, has a power output of 128 b.h.p. at 
1,800 r.p.m. 

Another engine, manufactured by A.E.C. and shown 
by British United Traction Ltd, is the 1100 unit, intended 
for railcar and shunting locomotive use, and made in both 
horizontal and vertical forms. Its swept volume of 17°89 litres 
gives it excellent torque characteristics—773 lb-ft continuous 
rating—even when normally aspirated. It can, however, be 
supplied in turbocharged form, when the continuous maxi- 
mum torque rating increases to 940 lb-ft, equivalent to 131 
Ib in* b.m.e.p. An intermittent rating, for automotive 
applications, allows a maximum b.m.e.p. of 164 Ib in® in the 
case of the turbocharged engine, and 124 lb in* for the 
normally aspirated version. In addition to the normal oil 
pressure pump, the 1100 unit engine has a second pump 
circulating the sump oil through a twin element, oil-to-water 
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heat exchanger. Twin, axial type electric starters, operated 
by a special switch ensuring synchronous operation, are used 
to obtain a speed of rotation adequate for starting the unit 


Albion and Commer 

Two four-cylinder engines and one six-cylinder unit were 
shown by Albion Motors Ltd. One of the four-cylinder units, 
of 5-5 litres swept volume, has a C.A.V. distributor type fuel 
injection pump, mounted on the rear of the exhauster. The 
other engines have Simms fuel injection equipment. A 
recent change is the use of a full-flow, paper element oil 
filter instead of the centrifugal by-pass type originally 
employed. 

In addition to petrol engines of 1,390 cm* and 1,494 cm® 
swept volume, based on the Hillman Minx and Husky power 
units, Commer Cars Ltd. produce a four-cylinder 2,260 cm® 
diesel engine and their well known three-cylinder, opposed 
piston, two-stroke diesel unit. The petrol engines, with 
plain bath tub combustion chambers and iron heads, develop 
maximum b.m.e.p. of 131 Ib in* and 124 lb in* for the smaller 
and larger versions respectively, both of which have a com- 
pression ratio of 7:1. The 2,260 cm® unit is notable for the 
use of the Ricardo Comet Mk V combustion system, together 
with the C.A.V. distributor type fuel pump. Maximum 
b.m.e.p. for this engine is 98 Ib in* at 1,500 r.p.m. 

The Rootes two-stroke engine is of course well known and, 
in fact, has required very few changes during the past two 
years. Its fuel pump rack now has an adjustable setting 
arrangement so that fuels of various specific gravities can be 
used, and the fuel pump elements have a pressure oil feed 
from the main lubrication system. This latter feature has 
been found beneficial for prolonged high-speed operation 
because, since this is a two-stroke unit, the pump runs at the 
same speed of rotation as does the crankshaft of the engine. 


Daimler 

Development of the Daimler 8-6 litre engine has continued 
and this unit is now offered in Mk VIII form, giving 125 
b.h.p. at 2,000 r.p.m. or, when turbocharged, 150 b.h.p. at 
2,000 r.p.m. and 114 Ib/in* b.m.e.p. Transversely mounted 
at the rear end of the Fleetline chassis, the engine has a dual 
type exhaust manifold. This was originally developed for 
turbocharged applications but it also gives a gain of 2 to 3 
h.p. at the top end of the speed range on the normally 
aspirated engine. This is one of the engines mentioned 
earlier in which the liners are now bored in position for greater 
accuracy—the earlier engines had slip-fit liners. In a further 
effort to maintain a good cylinder bore shape, the water 
system has been modified to give both a front and a rear water 
feed to the cylinder block. All the piston rings—two of the 
compression type and one oil scraper ring to each piston— 
are chromium plated. 

The main oil gallery is now cast and drilled in the cylinder 
block. This supersedes the previous arrangement, in which 
a steel oil gallery pipe was suspended between the main bear- 
ing caps, because cracking of the pipe was occasionally 
experienced. The Daimler Co. Ltd. has also increased the 
efficiency of the oil pump, particularly at low speeds, by 
attention to leakage paths, both at the ends of the gears and 
between the teeth. This has resulted in the idling oil pressure 
being increased to 35 Ib in*; the running pressure is 45 to 55 
Ib/in?. At the rear end of the crankshaft, a seal of piston ring 
type has been adopted instead of the scroll type previously 
fitted. 

On this engine, the compression ratio remains at 14°85:1, 
but the swirl imparted to the incoming air has been increased 
by means of a lip on the inlet valve seat, thus promoting good 
combustion at low r.p.m. Although the crankcase and rocker 
covers are connected by pipes to the induction manifold, no 
air intake breather is provided to filter fresh air to the interior 
of the engine. The engine exhibited had a C.A.V. alternating 
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A triple-belt drive is used for the C.A.V. a.c. generator on the 8-6 litre 


Daimler engine. The ratchet mechanism for tensioning the belts can 
just be seen immediately below the front end cover of the machine 


current generator mounted on it; this component is driven 
from the front of the crankshaft, at just over twice engine 
speed, by three small section, cogged V-belts; belt tension is 
adjusted by a rack having approximately } in pitch teeth 


Foden 

Fodens Ltd, of Sandbach, in addition to using Gardner 
and Cummins engines, continue to manufacture their well 
known two-stroke diesel units. Introduced just after the war, 
the six-cylinder two-stroke model was rated at 126 b.h.p. at 
2,000 r.p.m; in Mk III form it now produces 150 b.h.p. at 
2,400 r.p.m, and the turbocharged Mk IV unit develops 210 
b.h.p. at 2,200 r.p.m. The four-cylinder version has been 
similarly up-rated to 100 b.h.p, but no turbocharged version 
is yet available. The power gain has been chiefly due to the 
increase in operating r.p.m, no major changes having been 
made to the engine, apart from an oil pressure feed that has 
been found necessary to the fuel injection pump. An oil-to- 
water heat exchanger replaces the separate oil radiator. 

As mentioned earlier in this review, the application of a 
turbocharger to the two-stroke cycle appears to give good 
results. Certainly the Foden engine, with its ring of cylinder 
liner to head securing bolts, giving a sound gas seal, is one 
engine in which one might expect these results to be obtained 
without difficulty. In turbocharging the six-cylinder engine, 
little has had to be changed. The Roots type feed blower 
has been replaced by the smaller unit from the four-cylinder 
engine; the cast aluminium exhaust manifolds normally used 
are replaced by cast iron pipes suitably shaped to take a double 
feed to the turbine—three cylinders exhaust into each pipe— 
and the fuel pump element size has been increased. 

A modern idea from this old established concern is the use 
of a glass reinforced plastics pipe, moulded to suit the run 
and end connections, between the air cleaner and the blower 
entry. From the turbocharger to the Roots blower, the air is 
fed through an air-to-air intercooler—manufactured by the 
Coventry Radiator and Presswork Co. Ltd.—mounted in 
front of the main radiator. Turbocharging has increased the 
maximum torque from 365 to 550 Ib-ft; the equivalent 
b.m.e.p. figures are 107-5 « 2lb/in® and 165 » 2 lb/in*® 
respectively. This last is a remarkable figure and reflects 
great credit on the Foden designers. 

The necessity of preventing over-fuelling under accelerating 
conditions from low engine speeds has led to the development 
of a dashpot device for regulating the fuel pump rack open- 
ing: the rate of opening is dependent on the output pressure 
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of the turbocharger, very little or no rack opening delay being 
experienced once the blower pressure rises. The exhaust of 
the two-stroke engine is notoriously sensitive to back pressure 
and difficult to silence. It would appear, however, that the 
turbine forms a very effective form of silencer and will enable 
simplified exhaust systems to be used. 


Ford and Gardner 

The changes in the Ford engines are of a relatively minor 
nature and made in such a way that they do not affect inter- 
changeability. A Reinz cylinder head gasket is now used for 
the four-cylinder engine, and the crankpin fillet radii have 
been increased. Optional compression ratios of 7°8:1 or 69:1 
are offered on the 1,700 cm® petrol engine. 

Norris, Henty and Gardners Ltd. continue to produce 
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Above: The Leyland 400-S Power-Plus diesel 
engine has an opposed-port cylinder head 
layout. Other design features of this unit 
can be seen from the view on the right 
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engines of superlative quality and unusual design conception. 
In the LX series engines, introduced two years ago, the whole 
crankcase structure is stiffened by transverse bolts in its lower 
half. This principle of adding stiffness to the crankcase has 
been used in many famous engines in the past. Four that come 
immediately to mind are the Ricardo designed Vauxhall TT 
unit, the Offenhauser, the pre-war Mercedes 1} litre Grand 
Prix model and, in more recent years, the 24 litre Coventry 
Climax racing engine. Perhaps, in view of the current interest 
in aluminium engines, this is a significant feature. 


Goggomobil 

Exhibited for the first time at the London Commercial 
Vehicle Show this year, the Goggomobil van has a very neat 
horizontally opposed air cooled petrol engine, of 688 cm* 
swept volume, known as the TK700 
unit. This appealed to the author 
as being one of the most outstanding 
designs to be seen for some time. 
The engine is mounted as a unit 
with a gearbox having Porsche type 
synchromesh on all four forward 
ratios. It is claimed that the total 
weight of the engine and gearbox is 
236 lb, and that the engine unit alone 
weighs 181 Ib. 

The main features of this unit 
can be seen in the accompanying 
illustration, but the crankcase 
breathing system is worthy of special 
mention. Owing to the fact that the 
two pistons move in opposite direc- 
tions, the crankcase volume varies 
by the swept volume of the engine 
once per revolution. The designers 
have dealt with this by sealing the 
crankcase with a combined oil filler 
cap and dipstick, and taking small 
bore pipes from suitably baffled 
areas in the rocker boxes to the 
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tract between the air cleaner and carburettor. Thus, there is 
a small depression in the crankcase for most of the engine 
cycle. 

Cooling air is ducted over the cylinders from a crankshaft 
mounted fan; a separate fresh air duct from exhaust pipe 
cowls is used to supply warm air to the van interior. A 
starter-generator of 130 watt output is mounted on the front 
end of the crankshaft. The engine develops 30 b.h.p. at 
4,900 r.p.m, and a maximum torque of 34 lb-ft—equivalent 
to 122 Ib in® b.m.e.p—at 3,500 r.p.m. It has a single Solex 
downdraught carburettor, and the compression ratio is 7-2:1 


Klockner-Humbolt-Deutz 

Of great interest to any student of engine design are the 
Deutz air cooled diesel engines. There are two main ranges, 
based on two cylinder sizes—0-76 and 1-33 litres. The unit 
exhibited in the rear-engined coach was a six-cylinder V-type, 
of 8 litres swept volume, giving 125 b.h.p. at 2,300 r.p.m 
Its maximum torque of 332 lb-ft corresponds to a b.m.e.p. of 
87 lb in*, and the net weight of the engine is 1,618 lb. The 
air cooled aluminium cylinder head has a cast-in combustion 
chamber, into which is screwed the injector and a heater plug 
Above it, the rocker gear is housed in a separate casting. 
Long studs secure the cylinder head and the cast iron cylinder 
barrel to the crankcase. 

Now that these engines are appearing in this country, not 
only in coaches but also in double-deck buses, it will be 
interesting to see what results are achieved. The Gosport and 
Fareham Omnibus Co. states that the units fitted in its Guy 
Arab Provincial double-deck buses give a fuel consumption 
practically that of the fleet average, and that the maintenance 
required is much less than on their other vehicles. Noise is 
not a problem at all. 


Leyland 

Designated the Power-Plus series, three new engines, of 
400, 600 and 680 in’—6:54, 9-8 and 11-1 litres—swept 
volume, have been introduced by Leyland Motors Ltd 
These engines have very high output ratings: the 400 series, 
four-cylinder engine has a maximum torque of 300 Ib-ft, 


The Goggomobil 688 cm® engine develops 30 b.h.p. and weighs 181 Ib without the gearbox 
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equivalent to a b.m.e.p. of 113 Ib in*; although the 600 series 
six-cylinder unit is governed to 1,700 r.p.m, its maximum 
power is 140 b.h.p. at 98-5 Ib in* b.m.e.p, and it develops its 
maximum torque of 438 lb-ft, equivalent to 110 Ib in* b.m.e.p. 
at 1,200 r.p.m; finally, the 680 series engine develops no less 
than 200 b.h.p. at 2,200 r.p.m. and 106°5 b.m.e.p, and its 
maximum torque is 548 lb-ft at 1,200 r.p.m; this last figure 
corresponds to the very high b.m.e.p. of 122 Ib in* 

Each engine incorporates in its piston crowns the new 
spheroidal combustion chamber, the shape of which approx- 
imates in fact to a hemisphere with a raised pip in the geo- 
metric centre of its curved surface; this arrangement ensures 
that the maximum practicable quantity of air is carried past 
the extremes of the four fuel sprays. The dry cylinder liners 
of the 400 series engine are of the prefinished, thin-wall, steel 
type, manufactured by the Laystall Engineering Co. Ltd 
They have a chromium plated bore and the top flange is 
formed from the tube. As has already been mentioned, this 
flange seats on the top of the cylinder block. Around it, the 
compressed asbestos fibre gasket is reinforced by a thin sheet 
steel ring. The liners of the 600 and 680 engines are of the 
normal prefinished, cast iron type with top flange location 

A difference between the 400 series engine and the other 
two is its opposed-port cylinder head arrangement: the 
exhausts are on the right of the engine, as viewed from the 
rear, and the cast aluminium inlet manifold is on the left, 
above the air compressor and Simms fuel pump. Further 
study of the design of the 400 engine reveals the use of the 
same size of main bearings as the 600 series, thus giving very 
generous bearing areas and overlap of crankpin and journal 
The main journals are 3-5 in diameter and the crankpins 2:4 
in diameter. A Metalastik unbonded type damper is mounted 
on the front end of the crankshaft; on the two larger engines, 
the dampers are of the bonded rubber type 

Paper element air cleaners are used in all three engines, 
each element having an effective area of 1,700 in*: a double 
unit is employed for each of the larger engines, and a single 
one for the smaller engine. Provision is made for coupling 
the cleaners to a cold air pick-up or pre-cleaner. The air 
compressor inlet is coupled to the main air manifold down- 


A dipstick is mounted on the readily accessible oil filler cap 


Below: A piston from the Gardner LX series 
150 b.h.p. engine. Only three rings are 
employed, and there is a very long land 
between the second compression ring and 
the oil control ring. The reliefs adjacent 
to the ends of the gudgeon pin bosses 
obviate all unnecessary contact between 
the piston and the bore of the liner 











and thus breathes clean air. All the 
type thermostat for water 


stream of the filters, 
engines have a wax element 
temperature regulation. 

Leyland Motors Ltd. also supply engines to British United 
Traction Ltd. for railcar and shunting locomotive use. These 
units are a modified version of the 680 series engine—for 
either vertical or horizontal mounting—and a larger engine 
of 926-6 in®, or 15-2 litres, which again is made in vertical 
and horizontal forms. The bigger model can be supplied also 
in turbocharged form, in which its maximum power rating 
is 275 b.h.p. at 1,800 r.p.m, and its maximum torque 840 
lb-ft, equivalent to 136 Ibin* b.m.e.p. For locomotive 
application, the 680 series engine has a rating of 160 b.h.p. 
at 2,100 r.p.m, and a maximum torque of 493 lb-ft; the 
equivalent b.m.e.p. figure is 110 Ib in*. 


Mercedes-Benz 

Making its first post-war appearance at the Earls Court 
Commercial Vehicle Show, Mercedes-Benz exhibited a four- 
and a six-cylinder diesel engine. The four-cylinder unit, of 
1,780 cm* swept volume, has an output of 46 b.h.p. at 3,500 
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The Perkins Six 354 engine has generous 








C.A.V. distributor type fuel pump, which has an automatic 
advance and retard device in addition to the hydraulic 
governor. By virtue of this arrangement, the pump output 
and the injection timing are closely matched to the needs of 
the engine, thus giving prospects of extremely good fuel 
economy. 

The Rover Co. Ltd. exhibited its four-cylinder petrol and 
diesel engines, of 2,286 cm* and 2,052 cm* swept volume 
respectively. Both, of course, are of the same basic design, 
and little change has been made to them since they were last 
exhibited. The aluminium cover of the timing gear has been 
replaced by one of the cast iron, in the interest of corrosion 
resistance. Since the latest heater plugs in the Ricardo Comet 
Mk V combustion chamber have a warm-up time of only 10 
sec, their current consumption is appreciably less than that 
of the earlier plugs, which had a 30 sec warm-up time. 
Another new feature is the employment of the latest C.A.V. 
fuel filter, on which there is no separate canister for the 
element. It is worthy of note that this filter is mounted on the 
bulkhead—instead of on the engine—where it is not only 
accessible, but also is relatively free from vibration. 


Scammell and Thornycroft 

Mentioned earlier as being one of 
only two side valve engines at the 
Show, the 2,090 cm* unit produced 
by Scammell Lorries Ltd, with its 
square bore and stroke dimensions 
of 3, in, remains virtually un- 
changed. An unusual feature of this 
unit is the lubrication system. There 
is a side-mounted sump, into which 
the oil is scavenged from the crank- 
case by one element of a Hobourn- 
Eaton dual pump; the other element 
is used for supplying the lubricating 
oil to the engine. This pump, 
incidentally, is a very simple assem- 
bly for any manufacturer requiring 
either duplicated pressure or scavenge 
pumps, or a combined pressure and 
scavenge unit. 

The 11-33 litre Thornycroft engine 


was again shown in turbocharged 
form. As was mentioned earlier, 
this long-stroke unit has proved 
eminently suitable for multi-fuel 
operation, in either this or the 
normally aspirated form. A power 


output of 230 b.h.p. at 1,900 r.p.m. 
can be obtained from the turbo- 
charged engine when operating on 
either MT 80 petrol or diesel fuel 


bearing areas and robust piston assemblies 


r.p.m, whereas the six-cylinder unit, of 5-1 litres, gives 110 
b.h.p. at 3,000 r.p.m. Both engines have a pre-chamber 
combustion system and are of the conventional water cooled 
layout. The larger engine has provision for an exhaust brake, 
which is so arranged that it is automatically released should 
either the clutch or accelerator be depressed. 


Perkins and Rover 

A new direct injection six-cylinder 5-8 litre engine has been 
introduced by F. Perkins Ltd. Rated at 112 b.h.p. at 2,800 
r.p.m. and weighing only 854 Ib, this should become a very 
popular engine, particularly in view of the inherent economy 
of the direct injection system. The new unit is equipped with 
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Vauxhall 
Pride of place in the Bedford 
range surely goes to the new 


300 series engine, made in both petrol and diesel forms. The 
diesel version is of the direct injection layout and produces 
97 b.h.p. at 2,800 r.p.m; on the other hand, the petrol unit, 
with a compression ratio of 6°6 : 1, gives 133 b.h.p. at 3,200 
r.p.m. Comparison of their net torques reveals the diesel to 
be very little behind the petrol engine; the figures quoted are 
225 and 212 1b-ft for the petrol and diesel versions respectively. 
These torques are equivalent to 113 and 107 Ib in*® b.m.e.p. 

On all the Bedford engines, the crankcase breathing has 
been improved by coupling the cylinder block side covers to 
the air cleaner and making provision for fresh air to enter the 
crankcase through an AC breather-filler cap. The original 
AC breather valve, that screwed into the inlet manifold, has 
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now been dispensed with, erratic operation having been 
experienced after considerable mileages owing to sludge 
formation. 

Other interesting features of the 300 series engines are cold 
rolled crankshaft fillets on the diesel model, and free-rotating 
exhaust valves on both versions of the unit; the crankshaft 
torsional vibration damper is of the viscous type for overseas 
use, and is a bonded rubber unit for the home market. The 
damper hub is now an interference fit on the crankshaft. A 
study of the fuel injection equipment reveals a change to a 
laminated steel disc coupling for the pump drive, and the use 
of high-pressure injection pipes, steadied with rubber and 
steel bonded clips. 

Analysis of the output figures quoted for the smaller petrol 
engines, for which alternative compression ratios are avail- 
able, discloses some interesting evidence concerning the effects 
of the compression ratio on the maximum torque. The 
increase from 6°8 : 1 to 7-8: 1 on the 1,508 cm® engine raises the 
maximum net torque from 76 lb-ft to 78 Ib-ft—124°5 to 128 
Ib/in® b.m.e.p—and the maximum gross torque and b.m.e.p 
from 82 Ib-ft to 86 lb-ft and 135 to 141 Ib in* respectively 
Similarly, a change in the compression ratio of the six-cylinder 
unit from 7-0 : 1 to 8-0 : 1 increases the net torque from 132 
lb-ft to 138 lb-ft, and the gross torque from 142 lb-ft to 146 
lb-ft. The corresponding increases in the net and gross 
b.m.e.p. are from 123 to 128-5 Ib in*, and from 132-5 to 136 
Ib,1n?. 


Volkswagen 

The Volkswagen four-cylinder engine remains unchanged 
in general layout and capacity. It has, however, recently 
undergone major redesigning in many ways. The basis of the 
redesign has been a 0-4 in increase in the distance between 
the axes of adjacent cylinders, which has allowed a more 
robust crankshaft to be used, with larger diameter journals 
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A sectioned, air cooled cylinder head of the Magirus Deutz diesel 


engine. The steel combustion chamber is cast in the aluminium head 


and webs of heavier section. Coupled with this change has 


been an improvement in the cylinder and head cooling 


Among the modifications to the cylinder heads is the 


repositioning of the larger diameter valves, to give a wedge 


shape combustion chamber and a degree of squish. In 
addition the compression ratio has been raised from 6°6 : 1 to 
70:1. Since it is recommended that the vehicle be run on 
petrol having a Research Method octane number of 90, the 
requirement is therefore for a fuel of slightly higher rating 
that of our commercial The modifications 


than grades 


These two illustrations are of the Perkins 
Six 354 engine. Above is a cross section 
of the cylinder and head assembly, showing 
the combustion chamber formed in the 
piston crown. The vertical mounting of the 
C.A.V. distributor type injection pump can 
be seen clearly in the illustration on the 
left. This pump is driven by a spiral gear 
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and thus breathes clean air. All the 
type thermostat for water 


stream of the filters, 
engines have a wax element 
temperature regulation. 
Leyland Motors Ltd. also supply engines to British United 
Traction Ltd. for railcar and shunting locomotive use. These 
units are a modified version of the 680 series engine—for 
either vertical or horizontal mounting—and a larger engine 
or 15-2 litres, which again is made in vertical 
and horizontal forms. The bigger model can be supplied also 
in turbocharged form, in which its maximum power rating 
is 275 b.h.p. at 1,800 r.p.m, and its maximum torque 840 
lb-ft, equivalent to 136 Ib in* b.m.e.p. For locomotive 
application, the 680 series engine has a rating of 160 b.h.p. 
at 2,100 and a maximum torque of 493 lb-ft; the 


of 926-6 1n", 


r.p.m, 


equivalent b.m.e.p. figure is 110 Ib in*. 


Mercedes-Benz 

Making its first post-war appearance at the Earls Court 
Commercial Vehicle Show, Mercedes-Benz exhibited a four- 
and a six-cylinder diesel engine. 
1,780 cm* swept volume, has an output of 46 b.h.p. at 3,500 


The four-cylinder unit, of 


C.A.V. distributor type fuel pump, which has an automatic 
advance and retard device in addition to the hydraulic 
governor. By virtue of this arrangement, the pump output 
and the injection timing are closely matched to the needs of 
the engine, thus giving prospects of extremely good fuel 
economy. 

The Rover Co. Ltd. exhibited its four-cylinder petrol and 
diesel engines, of 2,286 cm’ and 2,052 cm* swept volume 
respectively. Both, of course, are of the same basic design, 
and little change has been made to them since they were last 
exhibited. The aluminium cover of the timing gear has been 
replaced by one of the cast iron, in the interest of corrosion 
resistance. Since the latest heater plugs in the Ricardo Comet 
Mk V combustion chamber have a warm-up time of only 10 
sec, their current consumption is appreciably less than that 
of the earlier plugs, which had a 30 sec warm-up time. 
Another new feature is the employment of the latest C.A.V. 
fuel filter, on which there is no separate canister for the 
element. It is worthy of note that this filter is mounted on the 
bulkhead—instead of on the engine—where it is not only 
accessible, but also is relatively free from vibration. 


Scammell and Thornycroft 

Mentioned earlier as being one of 
only two side valve engines at the 
Show, the 2,090 cm* unit produced 
by Scammell Lorries Ltd, with its 
square bore and stroke dimensions 
of 3 in, remains virtually un- 
changed. An unusual feature of this 
unit is the lubrication system. There 
is a side-mounted sump, into which 
the oil is scavenged from the crank- 
case by one element of a Hobourn- 
Eaton dual pump; the other element 
is used for supplying the lubricating 
oil to the engine. This pump, 
incidentally, is a very simple assem- 
bly for any manufacturer requiring 
either duplicated pressure or scavenge 
pumps, or a combined pressure and 
scavenge unit 

The 11-33 litre Thornycroft engine 
was again shown in turbocharged 
form. As mentioned earlier, 
this long-stroke unit has proved 
eminently suitable for multi-fuel 
operation, in either this or the 
normally aspirated form. A power 
output of 230 b.h.p. at 1,900 r.p.m. 
can be obtained from the turbo- 
charged engine when operating on 
either MT 80 petrol or diesel fuel. 


was 


The Perkins Six 354 engine has generous 
bearing areas and robust piston assemblies 


r.p.m, whereas the six-cylinder unit, of 5-1 litres, gives 110 
b.h.p. at 3,000 r.p.m. Both engines have a pre-chamber 
combustion system and are of the conventional water cooled 
layout. The larger engine has provision for an exhaust brake, 
which is so arranged that it is automatically released should 
either the clutch or accelerator be depressed. 


Perkins and Rover 

A new direct injection six-cylinder 5:8 litre engine has been 
introduced by F. Perkins Ltd. Rated at 112 b.h.p. at 2,800 
r.p.m. and weighing only 854 Ib, this should become a very 
popular engine, particularly in view of the inherent economy 
of the direct injection system. The new unit is equipped with 
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Vauxhall 
Pride of the Bedford 
range surely the new 
300 series engine, made in both petrol and diesel forms. The 
diesel version is of the direct injection layout and produces 
97 b.h.p. at 2,800 r.p.m; on the other hand, the petrol unit, 
with a compression ratio of 6°6 : 1, gives 133 b.h.p. at 3,200 
r.p.m. Comparison of their net torques reveals the diesel to 
be very little behind the petrol engine; the figures quoted are 
225 and 212 1b-ft for the petrol and diesel versions respectively. 
These torques are equivalent to 113 and 107 lb in? b.m.e.p. 
On all the Bedford engines, the crankcase breathing has 
been improved by coupling the cylinder block side covers to 
the air cleaner and making provision for fresh air to enter the 
crankcase through an AC breather-filler cap. The original 
AC breather valve, that screwed into the inlet manifold, has 
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now been dispensed with, erratic operation having been 
experienced after considerable mileages owing to sludge 
formation. 

Other interesting features of the 300 series engines are cold 
rolled crankshaft fillets on the diesel model, and free-rotating 
exhaust valves on both versions of the unit; the crankshaft 
torsional vibration damper is of the viscous type for overseas 
use, and is a bonded rubber unit for the home market. The 
damper hub is now an interference fit on the crankshaft. A 
study of the fuel injection equipment reveals a change to a 
laminated steel disc coupling for the pump drive, and the use 
of high-pressure injection pipes, steadied with rubber and 
steel bonded clips. 

Analysis of the output figures quoted for the smaller petrol 
engines, for which alternative compression ratios are avail- 
able, discloses some interesting evidence concerning the effects 
of the compression ratio on the maximum torque. The 
increase from 6°8 : 1 to 7-8: 1 on the 1,508 cm” engine raises the 
maximum net torque from 76 lb-ft to 78 Ib-ft—124°5 to 128 
Ib/in* b.m.e.p—and the maximum gross torque and b.m.e.p 
from 82 lb-ft to 86 lb-ft and 135 to 141 lb in* respectively 
Similarly, a change in the compression ratio of the six-cylinder 
unit from 7-0 : 1 to 8-0 : 1 increases the net torque from 132 
lb-ft to 138 lb-ft, and the gross torque from 142 Ib-ft to 146 
lb-ft. The corresponding increases in the net and gross 
b.m.e.p. are from 123 to 128-5 Ib in*, and from 132-5 to 136 
Ib, in”. 


Volkswagen 

The Volkswagen four-cylinder engine remains unchanged 
in general layout and capacity. It has, however, recently 
undergone major redesigning in many ways. The basis of the 
redesign has been a 0-4 1n increase in the distance between 
the axes of adjacent cylinders, which has allowed a more 
robust crankshaft to be used, with larger diameter journals 
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cooled cylinder head of the Magirus Deutz diesel 


A sectioned, air 
bustion chamber is cast in the aluminium head 


engine The steel con 


and webs of heavier section. Coupled with this change has 
been an improvement in the cylinder and head cooling 


modifications to the cylinder heads is the 


Among the 
repositioning of the larger diameter valves, to give a wedge 


shape combustion chamber and a degree of squish. In 
addition the compression ratio has been raised from 6°6 : 1 to 
10:1 Since it is recommended that the vehicle be run on 
petrol having a Research Method octane number of 90, the 
requirement is therefore for a fuel of slightly higher rating 
commercial grades. The modifications 


than that of our 
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These two illustrations are of the Perkins 
Six 354 engine. Above is a cross section 
of the cylinder and head assembly, showing 
the combustion chamber formed in the 
piston crown. The vertical mounting of the 
C.A.V. distributor type injection pump can 
be seen clearly in the illustration on the 
left. This pump is driven by a spiral gear 
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mentioned, and others affecting the valve timing and lift, have 
resulted in an increase in the net power output from 30 b.h.p. 
at 3,700 r.p.m. to 34 b.h.p. at 3,900 r.p.m; at this speed the 
b.m.e.p. is 103 Ib in*, which is still not a very high figure for 
an 1,192 cm* engine. The maximum torque and b.m.e.p. 
are 61 lb-ft and 127 Ib in’*, at 2,000 r.p.m. 

Another intriguing feature of this engine is an oil feed to 
the bores of the mushroom type tappets, whence the lubricant 
passes through the hollow pushrods to the rocker gear. For 
cold starting, the Solex carburettor now has a choke controlled 
by a bimetal strip, which closes the butterfly valve at low 
temperatures. Warm-up of this strip, and the consequent 
opening of the butterfly, is accelerated by a small electric 
heater element coupled to the ignition switch. An over- 


riding automatic control allows the butterfly valve to open 
also at higher engine speeds or under overrun conditions. 

A flap valve in the engine air intake enables warm air to be 
fed to the air cleaner, but only at low intake velocities: it 
opens automatically at high speeds, and allows fresh cool air 
to be inhaled. The flow of cooling air to the cylinders and 
heads is thermostatically controlled. Automatic control of 
the ignition timing is now effected only by a vacuum device, 
the centrifugal control having been eliminated in the latest 
engines. All these changes have been made with a view 
to achieving the maximum possible economy of operation, 
since, in comparison with a water cooled engine, the air 
cooled unit is at a disadvantage in respect of maximum 
useful compression ratio and part-throttle economy. 


CLUTCHES 


Latest Developments Include a Promising New Friction Clutch, Two Automatic Systems, and 


an Effective Means of Cooling a Clutch Assembly 


[., has been announced that Laycock Engineering Ltd. is 
to manufacture the Laycock-Hausermann single-plate clutch, 
which was exhibited at Earls Court. The general conception 
of this clutch is to be commended because of its delightful 
simplicity and undoubtedly low production cost. Apart from 
the more or less conventional cushion type driven plate, the 
clutch consists of only six other members, namely the thrust 
plate, two relatively uncomplicated pressings, a diaphragm 
type spring, a snap ring and a release sleeve. 

The diaphragm spring of this unusual clutch is held 
between the inner ends of the main pressings, and its peri- 
phery fits into a counterbore in the thrust plate, where it is 
retained between the end face of the counterbore and the 
snap ring in a machined groove. Thus the natural bias of the 
diaphragm spring forces the thrust plate against the driven 
plate. To avoid the danger of fracture owing to stress 
concentrations, the central portion of the diaphragm spring 
is divided into numerous segments, by radial slots terminating 
in holes. These segments engage directly in corresponding 
slots in the thrust sleeve. This simple arrangement obviates 
the necessity for separate release levers and their mountings 


and anti-rattle devices. Since it also eliminates the numerous 


Automatic centrifugal clutch manufactured by Self-Changing Gears Ltd 
A garter type coil spring round the hub of the shoe assembly retracts 
the shoes as the speed of rotation, and therefore the centrifugal force, 
decreases. To accommodate the clutch, the length of the fluid coupling 
is less than normal, and this gives a smooth take-up from rest 
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deep pockets for the location and housing of the springs, as 
are used on conventional clutches, it results in simplification 
of the design and manufacture of the clutch outer cover 
pressing. 

No extravagant claims are made for this clutch by the 
manufacturers. They simply point out four distinguishing 
characteristics, namely: 

1) Only light pedal pressure is required to release the 

clutch and hold it in the disengaged position 

(2) The characteristics of the diaphragm spring ensure 

that there is no reduction in torque transmitting 

capacity throughout the normal life of the driven plate 
3) There is the minimum number of working parts 
(4) Balance is maintained under all running conditions. 

It would appear that the Laycock-Hausermann clutch 
should offer a weight advantage, and its basic design should 
make it eminently suitable for the high speeds of the latest 
designs of internal combustion engines. In keeping with the 
tradition of Laycock Engineering Ltd, this meritorious 
design has undoubtedly been developed to a high degree of 
reliability, and it will be interesting to observe how rapidly 
the clutch establishes itself. 

The Borg and Beck Co. Ltd, of Leamington Spa, which 
undoubtedly supplies the majority of clutches to the British 
automobile industry, has extended the range of A.S. type 
strap-drive clutches, and now produces them in diameters 
from 8 in to 17 in, for a torque range of 88 to 750 lb-ft. The 
basic design of these clutches is, of course, not new but it 
seems opportune to reiterate briefly that the straps transmit 
the drive from the cover to the pressure plate. For this 
purpose, one end of each strap is riveted to the cover plate 
and the other end is bolted to the thrust plate. It is claimed 
that parasitic friction losses, and rattles and squeaks while the 
clutch is engaged, are thereby eliminated, since the straps 
prevent rubbing contact between cover and pressure plate. 
Furthermore, balance is maintained over the fullest possible 
movement of the clutch release levers. 

One of the surprises of the Commercial Motor Show was 
the Autoclutch system for commercial vehicles, which Borg 
and Beck exhibited for the first time. Although it might be 
thought that the Autoclutch was developed under the shadow 
of the Manumatic design introduced several years ago, there 
is no foundation for this suspicion. Without doubt, the 
experience gained with the Manumatic system has proved 
valuable during the development of the Autoclutch but the 
earlier unit has certainly not formed the basis of the new one. 
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Before describing the details of the Autoclutch layout, it 
may be of value to consider some of its features 

(1) The Autoclutch system can easily be fitted to any 

orthodox vehicle, irrespective of whether it is equipped 
with a diesel or a petrol engine 

(2) It provides an automatic gear-lock for tow-starting 

(3) Engine power and transmission efficiency are in no 
way adversely affected by this system 
Incorporation of the system will not have any adverse 
effect on fuel consumption 

(5) It affords the most economical form of two-pedal 

control 

(6) Its use greatly reduces driver fatigue in city traffic as 

well as on long journeys. 

As the name implies, the Autoclutch layout was developed 
in order to provide a fully automatic clutch control system, 
and thus to simplify the whole driving technique. The 
system may therefore be fitted to any transmission arrange- 
ment in which a conventional friction clutch and a synchro- 
mesh gearbox are employed. It is intended primarily for 
commercial vehicles with a vacuum or compressed air system 
to which the diaphragm type clutch servo piston may be 
connected. 

Basically the Autoclutch arrangement consists of five units 
and a modified gear-change lever. These units comprise a 
diaphragm servo piston, for clutch control, a governor 
control valve, a control unit that includes a solenoid valve, a 
switch sensitive to road speed, and a vacuum or air pressure 
reservoir if none is already provided on the vehicle. The 
governor control valve, which is connected to the air or 
vacuum system, incorporates a bob-weight type centrifugal 
governor. This governor can be driven by the fan belt or 
from a separate crankshaft pulley, whichever is more con- 
venient for the particular installation. 

The governor control valve, which is sensitive to engine 
speed as well as load, disengages the clutch when the vehicle 
is at rest. When the vehicle is in motion, a second valve, 
within the gear-change lever, controls the clutch. This valve 
opens when the knob is gripped, so that the air servo piston 
disengages the clutch but as soon as the hand is removed from 
the knob, re-engagement is once more under the control of 
the governor valve. 

This control system, fitted in conjunction with an orthodox 
clutch, is preferable to that incorporating a centrifugal clutch, 
since it prevents abuse: there is no possibility of the driver’s 
starting in the top or third gears of a four-speed box, which 
could result in burning out of the clutch. In the Autoclutch 
system, clutch disengagement in the higher ratios cannot take 
place unless the throttle is completely released or the gear- 
change lever is gripped. The solenoid valve in the control 
unit permits declutching in first, second and reverse gears 
only. In third and top gears, the switch sensitive to road 
speed de-energizes the solenoid below about 10 m.p.h., and 
thus causes the clutch to remain engaged. 

Since this arrangement prevents an increase of road speed 
relative to engine speed, it avoids shock loading of the trans- 
mission on clutch re-engagement. Furthermore, it permits 
tow-starting and provides a convenient parking lock. The 
units comprising this two-pedal system can be employed with 
any size of engine and transmission ; however, the diaphragm 
piston must be selected in relation to the work it must do in 
freeing and re-engaging the particular clutch, to ensure its 
complete reliability. 

Self-Changing Gears Ltd, of Coventry, have produced 
what is called the Fluid Friction Clutch, in which a hydraulic 
coupling is combined with an automatic, centrifugal, friction 
clutch, for use with a Wilson type gearbox. The aim in this 
design is at overcoming the known shortcomings of both 
types of unit when employed singly. A fluid coupling ensures 
a smooth ‘take-up {from rest, but the small amount of 
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Laycock-Hausermann clutch: the commendable feature of this unit is 
its simplicity, which is obtained by the use of a diaphragm spring A 


slip—2 to 3 per cent—that occurs, even at high engine speeds, 
has a detrimental effect upon fuel consumption. Centrifugal 
clutches, on the other hand, eliminate slip at high rotational 
speeds but, in many instances, they show a tendency to 
jerk and judder during the initial engagement period. Further- 
more, the disengagement of these clutches is often by no 
means as rapid as is desirable, since spragging effects cannot 
be readily eliminated under the widely varying operating 
conditions of road vehicles 

This new design solves the problem in an ingenious 
manner, and it is remarkable that the combined units occupy 
no more space than is required by a fluid coupling for the 
same duty. Space for the centrifugal clutch has been gained 
by reducing the axial length of the fluid coupling. To provide 
anchor points for the four shoes of the centrifugal clutch, 
the runner hub of the coupling has been extended and given 
a dished shape. 

The periphery of each shoe carries a strip of friction 
material, in the manner of a conventional brake shoe. Two 
pivot holes are provided, so that the clutch may be assembled 
to provide the engagement characteristics of either trailing or 
leading shoe arrangements, as may be appropriate. A garter 
type coil spring applies the disengaging force to the shoes; 
when centrifugal force, owing to the increase of speed, over- 
comes the tension in this spring, the shoes move outward to 
contact the drive casing 

In shortening the axial length of the fluid coupling, to 
accommodate the clutch, the fluid volume contained in the 
coupling was deliberately sacrificed and so for any given 
speed, the rate of transfer of kinetic energy is reduced. The 
results are a desirable reduction in the drag at idling speed, 
and a limitation of the maximum torque transmission 
capacity. This apparent deficiency at high speed is compen- 
sated by the centrifugal clutch, which also obviates the slip 
mentioned earlier. Because the friction clutch shoes are 
mounted on the output member of the coupling, tow- 
starting is practicable. It is of interest that the Fluid Friction 
Clutch is finding increasing application in the industrial field 
as well as the automotive sphere, for which it was primarily 
developed 

Unorthodox, but apparently effective, is the clutch cooling 
arrangement developed by Dennis Bros. Ltd, of Guildford, 
in collaboration with the Borg and Beck Co. Ltd. Simplicity 
is the keynote of this design, the only departure from standard 
being that the bell housing embodies a cast-in diaphragm 
partition and suitable apertures for the admission and ejection 
of air. A 16 in diameter single-dry-plate clutch is assembled, 
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in the usual manner, on the flywheel with its starter ring 
gear. The diaphragm partition, which is positioned in the 
region of the ball type thrust bearing, is slightly dished 
towards the clutch and has a central hole about 2 in larger 
than the outside diameter of the thrust bearing. 

Between the diaphragm and the clutch assembly are 
clearances that are adequate, but which are certainly less than 
those in a conventional bell housing. The rotation of the 
clutch assembly centrifuges the air in the leading chamber 
and causes it to be ejected through holes cast in the bottom 
of the bell housing. This extractor fan effect results in air 
being drawn into the rear chamber through another set of 


holes near the bottom, and this air is directed, through the 
hole in the partition, towards the clutch centre. In its 
passage through the rear chamber, the air assists the cooling 
of the gearbox. 

This advanced feature may easily have escaped notice on 
the Dennis Pax IV chassis at Earls Court, since in outward 
appearance the bell housing is little different from any other. 
Dennis Bros. Ltd. designed this ingenious cooling arrange- 
ment to cater for an input torque of 500 lb-ft, and employ it 
in conjunction with their rationalized four- and five-speed 
gearboxes. There is no doubt that it should provide improved 
clutch performance in conditions of congested traffic. 


Transmissions 


Several Entirely New Gearboxes Reveal a Trend Towards More Ratios and a Desire for Easier 


Gear Changing; an Automatic Transmission System Goes into Production 


Pp? 


a) 

1 HE recent introduction of a number of novel chassis 
arrangements has demanded a reappraisal of layout in respect 
of the disposition of major units. It is not so many years ago 
that chassis arrangement for commercial vehicles was basically 
the same as that of private cars, but subsequently it seemed 
that the functional requirements in respect of passenger or 
cargo space had begun to over-ride those mechanical con- 
siderations that ensure the efficiency and reliability of the 
design. Now it would appear that a more balanced outlook 
has come into being, as a result of which it was possible at 
the commercial vehicle exhibition to make some interesting 
comparisons. 

A good example of current thought is the A.E.C. Regal 
underfloor-engine, single-deck bus chassis. This vehicle 
incorporates a successful and well proved design principle, 
and earlier fears of operating difficulties because of dust and 
dirt have fortunately proved unfounded. The Wulfrunian 
chassis produced by Guy Motors Ltd. is another interesting 
design in which the conflicting demands of adequate space 
for passengers and for the disposition of engine and trans- 
mission units have been satisfactorily correlated. One of the 
most brilliant conceptions at Earls Court was the Daimler 
Fleetline 78-seat bus chassis; this vehicle has a transversely 
mounted power and transmission unit, the layout of which 
would, in some respects, seem superior to those of its 
competitors. Where front wheel drive is involved, it would be 
difficult to imagine a cleaner layout than those of the light 


Above: A fully ventilated 
clutch, mentioned at the 
top of this page, is used in 
conjunction with an all- 
indirect gearbox on the 
Dennis Pax IV_ chassis 


Left: The Thornycroft 
transfer box and front 
wheel drive sub-assembly, 
with its manual control. 
Reverse gear for power 
take-off is a_ recent 
development that has 
added greatly to the 
versatility of the design 
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vans presented by Dennis Bros. Ltd. and also Renault Ltd. 

A very interesting transmission arrangement has been 
evolved by Dennis Bros. for the van just mentioned, which is 
a 30 cwt vehicle known as the Vendor. This system bears 


more than a fleeting resemblance to that employed on a 





current racing car, a fact that in no way detracts from the 
technical merit of the design. The gearbox provides three 
forward ratios and forms a unit with the final-drive, although 
this last-mentioned assembly has a separate front cover in the 
form of a bell housing. 

Ignoring its reverse gear, one can describe this gearbox— 
referred to as 3GD1— as of the two-shaft design, in which 
all the pinions are carried on an extension of the clutch shaft, 
while the gears are mounted on the shank of the spiral bevel 
pinion of the final-drive unit. The input shaft passes above 
the differential unit, close to the crown wheel, and is located 
by a deep-groove ball bearing at the end nearest to the 
engine; at its other end, the shaft is carried in a roller bearing, 
the outer race of which has only one lip. On the shaft, 14 
teeth are cut for first and reverse gears, and pinions having 
23 and 33 teeth are simply keyed to the shaft in front of the 
first gear pinion. 

All the gears, including reverse, are in constant mesh and 
are engaged by spur type dog teeth. Since engagement of the 
three forward ratios is facilitated by Porsche type synchro- 
nizing rings, this gearbox is the first commercial vehicle unit 
with a synchronized first gear to be made in this country. 
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It appears that the gears idle on hardened steel centres, two of 
which are splined to the bevel pinion shaft; they have flanges 
in the form of three-arm spiders, and the muff couplings 
slide on them into engagement with one or other of the gears, 
to transmit power from the input shaft to the bevel pinion 
shaft. 

Only two features of this interesting unit seem to be not 
entirely in keeping with the rest of this advanced design. In 
the first place, bottom gear, which might well be used to a 
considerable extent, is mounted next to second gear, rather 
than adjacent to the roller bearings at the rear ends of the 
shafts. The other feature is the lubrication of the gear bushes, 
in the traditional manner, through radial holes; though this 
method is by no means ideal it must be admitted that it seems 
fairly satisfactory in practice 

Salisbury Transmissions Ltd., who supply the final-drive 
and differential unit, should be given due credit for the bear- 
ing arrangement of the spiral bevel pinion: there are two 
opposed taper roller bearings immediately behind the pinion 
head-shims for positioning the inner race, and a parallel roller 
bearing at the rear end of the shaft. As this overall design 
stands, it should prove very satisfactory, although assembly 
of the gears and shafts has to be carried out within the narrow 
confines of the casing. The direct-acting gear-change lever, 
mounted in the gearbox cover, should ensure easy and fool- 
proof operation. 

The long established firm of Transport Equipment 
Thornycroft) Ltd. exhibited two interesting transmission 
units of which the constant-mesh five-speed gearbox is as 
new as the prototype dumper chassis to which it was fitted 
As a result of many years’ experience with a differential lock 
in which the stepped dog principle is employed for easy 
engagement, this company has now produced a gearbox in 
which all the dog clutches are of this type. It may be recalled 
that this expedient has long been a feature of the American 
Fuller transmissions, and more recently has proved satis- 
factory on Lotus gearboxes fitted to formula racing cars. In 
fact, this year’s motor racing World Championship was won 
by a Cooper car with similarly stepped dog teeth 

An even number of dog teeth is necessary, since the axial 
length of every alternate tooth of the coupling sleeve and its 
respective gear is shortened by about 4, in; consequently, 
the dogs on each member appear to be staggered by this 
distance. During the engagement process, when the sleeve is 
moved towards the gear, it is possible for the longer teeth of 
sleeve and gear to meet, and engagement cannot take place 
until the differential rotation of the components ends this 
contact. At that moment, it is theoretically possible for the 
two sets of dogs to slide into complete engagement, but only 
if the driver is adept and the gear-change linkage is in absolutely 
first class working order. 

If immediate engagement does not occur, however, the 
differential rotation can continue for a whole pitch interval 
of the dogs, during which period the coupling sleeve has to be 
moved axially only the distance of the stagger before the 
flanks of the long teeth meet, whereupon engagement can 
easily be completed. Admittedly alrnost one pitch interval is 
available during the engagement of conventionally chamfered 
dog teeth, but in the most likely case of contact between the 
opposing chamfers of the coupling and gear dogs, a considera- 
ble axial resistance has to be overcome before full engagement 
is possible. Dog couplings with staggered or stepped teeth 
are, therefore, easier to engage than those having the normal 
chamfered teeth; moreover they are less fragile and prone to 
wear than are those with pointed teeth. Manufacture of this 
type of dog tooth is not particularly difficult or expensive, 
since it can be done on a Hey’s gear tooth rounding machine 

Another feature of this gearbox is a separate input shaft, 
an extension of which can be engaged to prdvide a straight- 
through, direct power take-off. When the gears are not 
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In the Thornycroft five-speed gearbox illustrated below, the full power 
take-off is virtually a continuation of the input shaft. Another feature of 
this gearbox is the staggered dog type clutches for engagement of the 
From the left-hand of the two diagrams 
above, it can be seen that considerable axial force may be required to 
engage chamfered dog teeth. The right-hand diagram shows the staggered 
tooth arrangement: as soon as corner X slips off the end face of a long 
tooth it rotates and moves freely about 7; in axially until the face Y 
contacts the flank of the next long tooth, when engagement can be 
completed against the relatively light friction between the sets of dogs 


gears after synchronization 


\. 


engaged, they idle on hardened and phosphate treated steel 
bushes, instead of on the more usual rollers, needle rollers or 
bronze bushes. The third-motion or output shaft is conveni- 
ently placed both for a conventional drive to the rear wheels 
and for front wheel drive. In accordance with previous 
Thornycroft practice, engagement of the front wheel drive is 
effected pneumatically, and disengagement is assisted by 
spring pressure 

The other Thornycroft transmission unit mentioned is a 
three-speed auxiliary gearbox. Since it is designed for a gross 
train weight of 60 tons, 625 lb-ft maximum engine torque 
and a first gear ratio possibly as low as 6-°07:1—with 10:1 in 
reverse—it is not surprising that it weighs over 6 cwt. The 
impression that this auxiliary gearbox is of conventional and 
simple design is reinforced by the observation that straight- 
tooth spur gears, all of which are finish ground, are employed 
There is ample evidence, too, of careful attention to detail 

Customers for the type of heavy vehicle concerned often 
have special requirements: they may, for instance, desire to 
fit a crane, winch, pump, compressor or other addition which 
depends upon the vehicle engine for its actuating power. A 
versatile auxiliary or transfer gearbox is therefore essential if 


443 





numerous expensive modifications—with the consequent 
wastage of valuable time—are to be avoided. The Thorny- 
croft unit has been designed to meet the exigencies of varying 
requirements such as those just mentioned. For example, no 
additional parts are required if the power take-off is to be at 
the rear end of the box instead of the front; similarly, if front 
wheel drive is desired, the front cover of the output shaft is 
replaced by a complete front wheel drive sub-assembly, 
without any need for modification of the basic unit. Even the 
pneumatic control of the front wheel drive is part of the sub- 
assembly. Although this gearbox was designed for versatility, 
however, two additions or alterations have been found 
necessary, namely, a single-shaft selector mechanism for a 
forward control chassis layout, and a reverse gear for the 
power take-off 

All the gears are of the constant mesh arrangement, and 
are engaged by spur type dog clutches. They rotate on 
standard roller bearings mounted on amply proportioned 
shafts. Oil thrown up by the dipping gears is caught by 
sloping ribs on the casing and guided into the end cover, 
from which it is fed into the hollow shafts. Small radial 
holes in the shafts admit oil between the rollers, which are 
therefore effectively lubricated and cooled. 

There is quite a generous flow of oil through these bearings, 
even at moderate speeds. Consequently, the gearbox is 
eminently suitable for service in remoter corners of the world, 
where operating conditions are severe or enormous distances 
have to be covered before even routine attention can be paid 
to the mechanism. Adequate provision is made for the box 
to breathe without admitting any foreign matter, a most 
important feature when operating in desert areas 

Any commercial five- or six-speed gearbox is inevitably a 
complicated piece of machinery, and the design by Albion 
Motors Ltd, recently introduced on the Claymore and 
Nimbus chassis, is no exception to this rule. The accompany- 


ing illustration shows that this is a constant-mesh unit, with 
helical gears for all ratios except first and second, which have 


straight spur gears. Special care has been taken to ensure 
adequate lubrication of the mainshaft gears and of the dog 
clutches. Some of the oil thrown up by the layshaft gears is 
trapped and transferred to the hollow mainshaft, whence it is 
ted through radial holes to the plain bearings of the gears. 
Involuntary disengagement of the coupling sleeves is pre- 
vented by the use of grooved dogs. 

Albion Motors Ltd. and Scammell Lorries Ltd. both use 
the same design of transfer or relay gearbox on some of their 
chassis; this box was originated for the Albion Reiver model. 


Front wheel drive is pneumatically engaged and is disengaged 
by spring pressure, a system that is now in vogue on a 
number of vehicles. Although this gearbox is not entirely 
new, it is yet another design in which hardened, ground and 
phosphate treated steel bushes—of En.36B steel—have 
replaced more usual bearing materials. In other respects, 
these two associated companies have concentrated on 
rationalizing their transmissions and reducing manufacturing 
costs, rather than indulging in speculative innovations. 

The only new gearbox shown by A.E.C. is a small auxiliary 
unit on the new Regal Mark VI, and this provides a 1:1 
straight-through drive for the fan, and a step-up ratio of 1-7:1 
for the dynamo and water pump. Although the Regal Mark 
VI chassis is a mature design which can stand comparison 
with other similar chassis, it is difficult to give unqualified 
praise to the underfloor installation principle, because the 

essential auxiliaries have to be mounted 
remotely from the engine. This layout 
brings all the attendant problems of 
providing mechanical drives and, in 
some cases, remote control 
mechanisms. 

A new five-speed gearbox has been 
provided by the British Motor 
Corporation Ltd, for its Austin and 
Morris 7 ton trucks. When the two- 
speed axle is fitted, this gearbox 
provides, in effect, two ranges of five 


Above: David Brown six-speed gearbox, 
equipped for forward control, with top cover 
removed. All forward speeds are in constant 
mesh and are engaged by sliding dog clutches ; 
reverse gear is of the crash engagement type 


This Leyland gearbox is basically a five-speed 
unit, but is available with a built-in overdrive 
and a crawler gear, making a total of seven 
speeds; all the gears are in constant mesh 
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ratios rather than a series of ten rationally spaced ratios. This 
arrangement brings B.M.C. practice into line with that in 
America, where multi-ratio gearboxes appear to be favoured 
for long-distance hauls, and hydrokinetic torque converter 
systems where frequent stopping or short difficult journeys 
are to be undertaken. 

The new gearbox is of exceptionally rugged construction 
and provides the following ratios: fifth, 1:1; fourth, 1-47:1; 
third, 2-39:1; second, 4-38:1; first, 7-58:1; reverse, 7°51:1 
It is a constant-mesh unit with a simple spring-loaded baulk- 
ing device to prevent the unintentional engagement of first 
or reverse. As is customary, two SAE Standard power take- 
off faces are provided for the fitting of drives to proprietary 
accessories. 

No new transmission has been introduced by Vauxhall 
Motors Ltd, but the adoption of a transmission handbrake 
on the Bedford 4 ton chassis has, in this respect, brought the 
company into line with the parent General Motors Corpora- 
tion. The provision of a brake of this type focuses attention 
on other parallel developments: in France, for instance, 
retarders are compulsory on passenger carrying vehicles and 
the eddy-current type is widely employed; again, in the 
United States, the automatic transmissions produced by 
General Motors for their heavy vehicles incorporate a hydro- 
kinetic retarder. It is therefore pertinent to speculate 
whether the introduction of a transmission brake foreshadows 
future progress in this field. 

An interesting development by Leyland Motors Ltd., for 
their 1961 range of heavy-duty trucks, is the option of five, 


Above: There are two power take-offs, one on each 
side, on the Leyland gearbox that can be supplied 
with either five, six or seven forward speeds. That 
on the near side can transmit 20 b.h.p, while full 
torque can be taken from that on the off side 


Right: This Albion five- or six-speed constant-mesh 
gearbox was originally designed for the Reiver 
chassis, but is also used on the Claymore and Nimbus 
range and on the Chieftain and Clydesdale models 


six or seven forward ratios. The basis of this scheme is a 
constant-mesh five-speed gearbox, to which an emergency 
low, or crawler, ratio or an overdrive, or both, can be added 
First and second ratios in the basic gearbox have straight spur 
gears, while the other three have helical gears. When the 
crawler gear is required, the input is not taken through the 
normal internal pair of constant-mesh gears, but through a 
second pair, with straight teeth, housed at the front of the 
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Martin Harper standard 
full torque power take-off 
The maximum _ torque 
capacity is 240 Ib-ft and 
a heavy duty model is 
available for torque out- 
puts up to 550 Ib-ft 


gearbox. The drive is transmitted from the layshaft to the 
third-motion shaft in the same way as when the five normal 
ratios are in use. For the overdrive, there is an additional 
pair of helical gears at the rear of the box. The ratios of the 
five-speed gearbox are: fifth, 1:1; fourth, 1-69:1; third, 
2°753:1; 4-614:1; first, 7°-243:1; reverse, 6°50:1 
Crawler ratios of 9-31:1 forward and 8:36:1 in reverse are 
provided by the extra train, and the overdrive ratio is 0-766:1 

As would be expected, both the layshaft and the third- 
motion shaft have intermediate bearings. If the crawler train 
is fitted, the input gear is mounted on the primary shaft, and 
there is a ball bearing immediately ahead of it. The overdrive 
gears are overhung at the output end of the gearbox. Natur- 


second, 


ally, the selector mechanism of a multi-ratio gearbox of this 
type is most important and must be carefully designed and 


developed. The Leyland layout looks relatively simple: four 
selector shafts, disposed at the top of the box, have striker 
jaws at their front ends, and the striker lever is on a transverse 


shaft. This arrangement makes right-hand and left-hand 
control equally convenient 

Two SAE Standard power take-off positions are provided 
From the near-side position, 20 b.h.p. can be transmitted, 
whereas full torque can be taken from that on the off side 
In certain circumstances, these auxiliary drives can be 
engaged while the vehicle is moving. 

The Automobile Gear and Gearbox Divisions of David 
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Brown Industries Ltd. have developed the new Model 657 
six-speed and reverse gearbox. This design follows estab- 
lished David Brown practice in having the housing split in a 
horizontal plane that passes through the axes of the shafts. 
All the forward gears have single-helical teeth; they are in 
constant mesh and engaged by sliding dog clutches having a 
spur tooth form. To be precise, there are two versions of this 
gearbox. In one, fifth gear is direct, and sixth is an overdrive 
ratio, while the other has a direct sixth gear. The ratios of 
these two variants are respectively as follows: sixth, 0-717:1 
or 1:1; fifth, 1:1 or 1-592:1; fourth, 1:56:1 or 2°39:1; third, 
2:45 or 3-73:1; second, 3°91:1 or 5:46:15 first, 6°61:1 or 
9-23:1; reverse, 5-:76:1 or 8°04:1. Both versions have been 
designed for a maximum engine torque of 480 lb-ft, and 
weigh about 535 1b complete with the clutch housing and 
forward control unit. As the ratios indicate, the Model 657 
gearbox provides six rationally spaced gear ratios, rather than 
the alternative plan of two ranges, with which some over- 
lapping of the ratios is difficult to avoid. 

The gearbox is suitable for either unit or separate mounting, 
since the bell housing is a separate casting, and the forward 
control unit is suitable for either layout, besides being readily 
adaptable for right-hand or left-hand drive vehicles. Light 
alloy is used for the casings, a feature that necessitated the 
employment of steel liners to carry the bearings so that there 
is no likelihood of creeping of their outer races. Provision is 
normally made for two standard power take-offs and, in 
addition, a full-torque take-off can be mounted on top of the 
casing, if desired. Undoubtedly this is a well designed and 
well made gearbox, which will further enhance the prestige 
of this specialist transmission manufacturer. 

In its specialization in transmission development, Zahnrad- 
fabrik Friedrichshafen AG, better known as ZF, is in many 
ways a similar organization to David Brown Industries Ltd. 
At Earls Court this year, there was a new ZF-Synchroma 
eight-speed gearbox known as the S8-45 unit. It was designed 
for input torques of 325 to 434 lb-ft, and weighs only 247 Ib. 
There is nothing particularly unusual about the layout, but 
considerable attention has clearly been paid to detail design 
and development. 

Not the least significant feature is that all forward ratios 
have the ZF baulk type synchronizing arrangement, which 
has proved itself to be one of the very best yet to be produced. 
In addition, a pneumatic servo attachment is available to 
reduce the manual effort of changing gear; it can be fitted 
whether direct or remote control is required. Versatility of 
application is assured by the suitability of the gearbox for 
unit or separate mounting. According to the customer’s 
requirement, it can be installed so that the layshaft is below 
or beside the primary and third-motion shafts. At present, it 
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Left: The Hobbs transmission unit, model 
number 1523, is now in production. Below 
It is difficult to imagine a simpler device 
than this Daimler-Benz arrangement for 
providing automatic drive, to the front 
wheels of a four-wheel drive vehicle, 
whenever slip occurs at the rear wheels 
it operates irrespective of whether forward 
or reverse gear is engaged at the time 


Voubile free whee 






a 
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appears that no provision has been made for a power take-off 
but this apparent omission could easily be remedied. Since 
it may be of interest to compare the ratios of the three versions 
offered, these are given in the accompanying table. 

A most advanced all-wheel drive system is offered by 
Daimler-Benz AG on its type 322 and 337 trucks, which are 
10-5 and 12 ton vehicles respectively. In this system, the 
drive to the front wheels cuts in whenever slip occurs at the 
rear wheels, irrespective of which forward or reverse gear may 
be engaged at the time. The driving characteristics of these 
trucks on slippery surfaces, such as snow and ice, have thereby 
been improved to a remarkable and praiseworthy degree. 


A simple and efficient gear change mechanism is employed on the 
Standard Atlas van: selection is effected by rotation of the shaft, while 
the actual gear shift is made by fore-and-aft movement of the control 
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In general, the essentials of the system are two Borg- 
Warner sprag type clutches, onc for each direction of rotation 
These sprag clutches have been incorporated in the final 
drive of a two-speed constant-mesh transfer gearbox. Helical 
gears are used throughout this box and the dog clutch teeth 
are of the spur type to facilitate engagement of cither of the 
two ratios. The two sprag clutches are mounted side by side 
on a common inner race, which is splined to the front wheel 
drive shaft of the gearbox. Two separate outer races aie 
externally splined for connection, by a coupling sleeve, to th 
rear drive output shaft. 

Although there is a neutral position indeed available, the 
coupling sleeve is intended in practice to have only two 
positions: one of these provides automatic front wheel drive 
when in forward gear, and the other provides it when in 
reverse. Should one of the rear wheels spin, the outer race 
tends to over-run, and thereby engages the appropriate sprags 
to drive the front wheels. It is difficult to imagine a simpler 
and more foolproof device to provide automatic drive to the 
front wheels in both directions of travel. Furthermore, the 
mechanical units necessary for the provision of this character- 
istic have already been well proved 

The association between Hobbs Transmission Ltd 
the B.S.A. group of companies was, of course, terminated 
earlier this year. It has since been replaced by an alliance 
between Hobbs Transmission and the Westinghouse Brake 
and Signal Co. Ltd, which is now producing the ingenious 
Hobbs Mecha-Matic transmission. The type 1523, fully 
automatic four-speed transmission, with manual over-ride, is 
being produced for Carl Borgward G.m.b.H, of Germany, 
and is eminently suitable for light commercial trucks and 
vans having engine torques in the range of 70 to 130 lb-ft 
Other Hobbs transmissions, of a larger size, for a maximum 
torque of up to 1,100 lb-ft, are being prepared; indeed, a few 
five-speed fully automatic units are undergoing very strenuous 
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Propeller Shafts and Final-Drive 





lable—GEAR RATIOS OF THE THREE ZF GEARBOXES 
Maximum input torque, lb-ft 
Ran 1 _ a 
325.5 376 134 
Eighth 0-704:1 0-72:1 0-735:1 
Seventh 1:1 1:1 1:1 
Sixth 1-41:1 1 40:1 131:1 
Fifth 201:1 1:936:1 1:78:1 
Fourth 2:84:11 2°68: 1 2:-48:1 
Third 4-03:1 $-77:1 3-38:1 
Second 5°55:1 5°25:1 47:1 
First 79:1 7:27:1 64:1 
Ist Reverse 6°42:1 5 94:1 5:24:1 
2nd Reverse 4-54:1 4:29:] 3-84:1 











tests in vehicles fitted with large engines of the V-cight type 

Existing and well tried engine and transmission units are 
used to provide the power and transmission system for the 
Atlas Major 10 12 cwt van, which was shown for the first time 
by the Standard-Triumph Group. The gear-change mech- 
anism is particularly neat. Its striker lever is on a transverse 
shaft, which protrudes from the gearbox cover, and a simple 
universal joint connects 1t to an extension shaft the outboard 
end of which is carried in a bearing mounted on the frame 
This extension shaft is connected by a drop arm to the control 
rod 

Another small lever is welded to the control rod and linked 
to a lever that projects from the front of the gearbox cover 
When the control rod is rotated, this small lever moves the 
lever within the gearbox in a transverse direction, 
The actual engagement is effected 

A conventional, 
is mounted con- 


striker 
thereby selecting a gear 
by longitudinal movement of the control rod 
hand lever gear-change control assembly 
veniently at the forward driving position in the cab 


Units 


Developments in Respect of Flexible Couplings. Third Differential Locks and Limited-Slip 


Differentials; More Double- Reduction Axles 


’ 

I ] 

OR a number of years, developments in the field of 
propeller shafts have been confined to detail modifications 
and improvements in manufacturing technique, although a 
very lively interest has been shown in constant-velocity and 


torsionally flexible joints. As is well known, Hardy Spicer 
Ltd. produces the majority of the propeller shafts for 
commercial vehicles as well as for private cars. This 


company’s latest contribution to advanced design is its TR 
transmission coupling. In effect, this coupling is a flexible 
rubber joint and consists of two small steel cups; the inner 
one is attached to the end flange of a universal joint and the 
other to the companion flange of the gearbox or final-drive 
unit. A rubber ring is compressed, in sandwich fashion, 
between the two cups, and transmits the torque from one to 
the other. The rubber is therefore in pure shear 

Obviously, a flexible coupling of this nature can accom- 
modate a limited amount of axial deflection. However, the 
main purpose of the arrangement is to minimize or, if possible, 
to eliminate those high-frequency vibrations that emanate 
from the engine and can cause objectionable drumming 
In addition, this coupling provides a cushioning effect in 
the transmission, with beneficial effect upon the life of the 
universal joints and final-drive assembly. According to the 
experience so far gained, the TR coupling can be fitted at 
either end of the propeller shaft, but it has been found to be 
most effective when it is installed at the final-drive end 
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Metalastik Ltd. has long been producing a type of flexible 
coupling in which the drive is from two ball pins to two others 
by means of bonded to the and compressed 
within a metal which it is bonded. The 
manufacturing technique employed for these couplings has 


rubber pins 


shroud, to also 


Metalastik universal 


upling for pr ypeller 
shafts and other appli- 
cations. No lubrica 
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undergone various modifications and, although the recent, 
riveted type was shown at Earls Court, it has already been 
superseded by another version. In this latest design, one 
pressing of the shroud is spun over the periphery of the other, 
thus forming a very clean looking component, which 1s less 
expensive and does not suffer from the other disadvantages 
associated with riveted units. 

Various major manufacturers have made good progress 
with different types of constant-velocity joints, but none of 
them has yet secured a noteworthy lead in the commercial 
vehicle market. Numerically, the Birfield constant-velocity 
joint, formerly known as the Rzeppa joint, may possibly 
lead, since it is fitted to the new Austin 7 and Morris Mini-Van 
now that it has proved itself on the private cars from which 
these vans were evolved. 


Final drives 

In the field of driving axles and final-drive units for heavy 
vehicles, Kirkstall Forge Engineering Ltd. is among the 
manufacturers occupying a leading position. Indeed this 
company has developed the final-drive units fitted to the 
heaviest road vehicles—of 120 tons gross train weight— 
built in this country. However, its extensive experience is 
not confined to the giants of the commercial vehicle world. 
An accompanying illustration shows a section through a 
final-drive assembly for a double rear-axle drive. The leading 
axle unit is equipped with a third differential, which can be 
locked by means of a very effective multi-disc, friction type 
device; this differential arrangement has now been developed 
to a very high degree of reliability. There is no doubt that a 
third differential is most desirable on a multi-axle drive 
system, but its benefits are nullified should one wheel spin. 
However, the differential lock can serve to maintain traction 
on the remaining wheels, thus preventing the development 
of a possibly dangerous situation. 

There is, of course, the very good ZF limited-slip differen- 
tial, which has been fitted for many years to certain road- 
going and racing cars, as well as to cross-country vehicles 
for civilian and military use. Its adoption in place of conven- 
tional differential units ensures the highest degree of traction 
under most trying conditions. The superiority of this 
particular design, however, is being challenged by a number 
of other devices for the same purpose. 

Surprisingly, all these devices originated in the U.S.A. 
One of them is the Thornton Powr-Lok limited-slip differen- 
tial offered, for medium size commercial vehicles and for 
passenger cars, by Salisbury Transmissions Ltd. The demand 
for good traction in off the road conditions, or when the 
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The eleven-tooth hypoid 
pinion of the Leyland 
double-reduction axle is 
of large diameter and its 
spiral angle is such that 
several teeth are in mesh 
simultaneously, so ensur- 
ing long life in service 





Simplicity is a note- 
worthy feature of the 
Laycock TR coupling 
shown on the right 












This driving head, 
with its 48 deg angled 
drive, was developed 
jointly by Leyland 
Motors Ltd. and Eaton 
Axles Ltd, for the 
Atlantean _ chassis 
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Above: E.N.V. two-speed axles: 
the upper view is of the 129 
model and the lower one of the 
130 unit. It is of interest that 
the input, which is eccentric to 
the bevel pinion, can be mounted 
in any position around its axis 


Left: The Leyland Power-Plus 
models have two hub-reduction 
rear axles, with spiral bevel drive 
and epicyclic gear trains in the 
hubs; the third differential can 
be locked by pneumatic means 
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The Kirkstall Forge Engineering Ltd. final- 
drive unit, with its third differential and 
multi-plate clutch type differential lock 
This unit is for the 24 ton bogie and is 
designed for a gross weight of 60 tons 


Below: Daimler-Benz AG have a double- 
reduction final-drive unit that can be 
accommodated in the same axle casing as 
the corresponding single-reduction gear 











vehicle encounters ice, mud, oil or a loose surface, is met in 
this design by the introduction of additional friction within 
the differential unit. This is achieved by two small clutches, 
one at each side of the assembly. On the cross pins of the 
differential are machined V-section tongues, which register 
in corresponding grooves in the carrier: when a load is 
applied, the pins ride up the flanks of the grooves, thereby 
applying load to the clutches and so restricting the action 
of the differential. 

The result of this arrangement is that, in normal driving 
and cornering conditions, the Powr-Lok unit functions in a 
similar manner to a conventional differential, but when one 
wheel begins to spin, considerably more torque is transferred to 
the driving wheel, until normal traction is restored to both 
driving wheels. Unfortunately, it is not possible to fit the 
Powr-Lok to differential assemblies that have not been 
designed to accommodate it. The E.N.V. Engineering Co 
Ltd. is producing the new Trac-Aide_ controlled-slip 
differential, in which additional friction is used to arrest 
the spinning of a wheel in adverse conditions. Yet another 
type of frictional locking device for differentials is produced 
by Borg-Warner Ltd, of Letchworth 

To a considerable extent, current road conditions dictate 
trends of development in commercial vehicle design, and the 
Leyland-Eaton angle-drive rear axle perhaps exemplifies 
this fact. The arrangement has been developed as a result 
of collaboration between Leyland Motors Ltd. and Eaton 
Axles Ltd. It was originally evolved for the Leyland 
Atlantean coach but has been applied also to the B.P 
Autotanker exhibited by Thompson Bros. (Bilston) Ltd 
The assembly bears an interesting comparison with that 
fitted to the Daimler Fleetline, in which the angle-drive 
has been avoided. 

Reference must be made to the new Leyland double- 
reduction axle, developed for heavy and ultra-heavy trucks 
Hypoid bevel gears are used for the primary reduction. 
Since the reduction provided by these gears is very small, 
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an exceptionally large and therefore robust driving pinion 
can be used. The secondary reduction is by double- helical 
gears to a bevel type differential. Perhaps the most 
meritorious features of this design are the compactness of the 
assembly and the positive lubrication system for all the 
bearings. A collector disc, bolted to one side of the large 
double-helical gear, feeds oil to a scoop and thence to one 
of the bearings carrying the combined double-helical pinion 
and hypoid wheel. Attached to the hypoid gear is a similar 
disc, which dips into an oil trough bolted to the inside of the 
differential housing, and lubricates the remaining bearings 

A neat solution to the problem of multi-wheel drives is 
shown in the accompanying illustration of one of the Leyland 
Power-Plus range of spiral bevel axles, which embody a hub 
reduction for each wheel. Daimler-Benz AG has designed a 
double-reduction final-drive unit that fits conveniently into 
the same axle casing as the corresponding single-reduction 
unit. Spiral bevel gears are used for both these units but the 
double-reduction version embodies an additional epicyclic 
reduction train. Locking of the sun gear to the annulus gear 
provides the direct drive by the spiral bevel gears only, 
whereas when the sun gear is locked to the axle casing, the 
second reduction is brought into effect. 

The new Bedford two-speed axle is similar to the Daimler- 
Benz conception. It shows evidence of the careful blending 
of design and production requirements that has come to be 
expected of Vauxhall Motors Ltd. Vacuum actuation ensures 
quick and positive changes of ratio. As was mentioned in an 
earlier section, Dennis Bros. Ltd, for their latest design of van, 
have combined the final-drive and gearbox in one unit. 
The general layout is similar to that of other, lighter designs, 
except that pot type universal joints have been used at the 
inboards ends of the half-shafts. Various constant-velocity 
joints have been tried at the wheel ends of these shafts, but 
on the current production models, constant velocity 1s 
provided by the use of close-coupled, double Hookes joints. 
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REAR SUSPENSION 


Increased Popularity of Non- Reactive Type Bogie Suspensions; Further Development 


of Air Suspension Components 


Posacheuns of commercial vehicles continue to adhere 
to well-established practice in respect of the rear suspension 
systems they employ; consequently, the majority of the 
models exhibited at Earls Court featured rigid live axles and 
semi-elliptic leaf springs, the latter performing the additional 
function of locating the axles. However, there are some 
interesting new developments and exceptions to the conven- 
tional approach. 

Three of these exceptions to established practice are 
found among the newly exhibited vans: the Austin and 
Morris 5 cwt vehicles, the Renault Estafette and the Dennis 
Vendor, all three of which have front wheel drive and 
independent front suspension, also have independent rear 
suspension. On the B.M.C. products, the suspension is 
identical with that of the corresponding Austin and Morris 
cars, and consists of trailing arms, rubber cone type springs 
and telescopic dampers. 

The rear wheels of the Renault Estafette are mounted on 
swing axles; coil springs form the suspension medium and 
are mounted coaxially with the telescopic dampers. As in 
the case of the front, the rear suspension of this vehicle is 
not carried directly on the body but is mounted on a cross 
member. This member is attached to the body by only 
four bolts and can therefore easily be removed for repairs 
or replacement. The independent rear suspension of the 
Dennis Vendor consists of trailing arms and truncated cone 
rubber springs, of Dennis design, which provide the desirable 
variable rate characteristics. Lever type hydraulic dampers 
are employed. The trailing arms are of Y shape, with widely 
spaced bearings; they pivot on a one-piece cross-shaft, and 
their bearings are Glacier bushes surrounded by rubber, to 
give a degree of resilience. 

Most of the other light commercial vehicles retain the 
familiar Hotchkiss drive layout. Even the new 111 in 
wheelbase version of the Austin Gipsy 4 - 4 belongs to this 
majority, although on the standard 90 in wheelbase model, the 
original suspension, comprising trailing arms and Flexitor 
torsional rubber springs, is retained. On both models, 
incidentally, this last type of independent suspension is also 
employed, but in conjunction with an anti-roll bar passing 
through the hollow Flexitor units, for the front wheels. 
The decision to abandon the independent rear suspension 
on the long wheelbase model was influenced by the fact that 
a new suspension commensurate with the higher axle loading 
could be built more readily using standard conventional 
components than with new Flexitor springs. In addition, it 
was considered that the need for an independent rear 
suspension was not so pressing in a long wheelbase model, 
because a vehicle of this sort would be used less for the type 
of cross-country operation for which the original short 
wheelbase model was designed. 

An interesting departure from normal practice in light 
and medium vehicle rear suspension is provided by the 
conversion of suspensions of two ambulance chassis to the 
Dunlop Pneuride air system. These two examples are the 
Appleyard Mark I FG Ambulance, based on the Morris FG 
chassis, and the Wadham LD Series III Ambulance, based 
on the Morris LD chassis. The conversions were carried out 
by the Dunlop Rubber Company Ltd. and the suspension 
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fitted to both vehicles is of the flexible trailing link type. 
In this, the trailing links take the form of quarter-elliptic 
leaf springs and locate the axle longitudinally, while a panhard 
rod provides lateral location. 

These trailing arms are extended to the rear of the axle a 
distance sufficient for the accommodation of the Dillow 
air springs, which are of the combined rolling-lobe and 
bellows type. Each leaf spring pivots on a bracket that takes 
the place of the normal front hanger bracket, and the whole 
suspension system has been developed with a view to replac- 
ing the standard rear springs with a minimum of modification 
to the existing frame members. The components are available 
in the form of a conversion kit, and a vehicle can be converted 
from conventional to air suspension at a relatively low cost. 


Near-side rear suspension of the Dennis Loline Mark Ill bus chassis: 
the air spring can be seen adjacent to the telescopic damper; the 
leaf spring, the forward end of which is pivoted on the chassis frame 
is used in conjunction with a panhard rod for location of the axle 





In this Dunlop suspension, the purpose of using flexible 
links is to increase its roll stiffness without recourse to an 


anti-roll bar or other device for restricting the roll. It will 
be appreciated that the flexibility of the link plays no part in 
the suspension unless there is a lateral transfer of load; by 
the simple expedient of using a flexible link having twice the 
periodicity of the semi-elliptic leaf spring that it replaces, 
the same roll stiffness is obtained. A further advantage of a 
link built from standard spring leaves is, of course, that it 
can be produced at a lower cost than could a fabricated 
component. Moreover, the use of a leaf spring for the Link 
obviates the need for flexible mountings for the axle and 
therefore further reduces the cost. 

The Dillow air spring, which was mentioned in the 
January issue of Automobile Engineer, is of a two-convolution 
bellows type, but the lower convolution is restrained by a 
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bell-mouthed skirt to form a rolling lobe on a piston. Such 
is the design of the skirt and piston that, for small deflections, 
the rolling lobe maintains a constant effective area, giving a 
low-rate spring. When the deflection is large, the bottom 
face of the lower convolution upper and 
further deflection compresses the upper convolution axially, 
causing it to expand laterally. Since the effective area of the 
unit then rapidly increases, the spring rate also changes 
to a much higher value. The Dillow air spring thus provides 
what amounts to a two-stage characteristic, and over the most 
used part of the stroke it has a lower rate than the equivalent 
bellows unit. It is recommended for applications where 
frequencies of less than 90 cycles min are required without 
the incorporation of an extra volume tank, which is un- 
necessary unless an exceptionally low periodicity is required 
The installed height of the Dillow component is, however, 
greater than that of the corresponding simple bellows type 
spring. 

Another interesting feature of Dunlop 
suspension 1s the levelling valves which, during the course 
of development, have been simplified considerably and made 
more robust. A coil spring 1s now fitted between the lever and 
piston in the delay mechanism of the air valve; a delay of 
8 to 12 seconds is stated to be the most suitable for com- 
mercial vehicles, since it is sufficient to make the levelling 
action the influence of normal road 


meets the face, 
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the 


inoperative under 


Of the two Dunlop air springs illustrated below, the upper is of 
the bellows type, while the lower one is the latest Dillow unit. The 
load-deflection curve is shown to the right of each. An advantage of 
the Dillow spring is its low rate for small deflections from the normal 
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Dunlop Pneuride air suspension system witt 
a Dillow spring; the leaf spring clamped t 
the axle and pivoted on the frame locates 


the axle and increases the ri stiffnes 
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irregularities. A noteworthy detail is the use of fluted nylon 
thrust pins in the air valve, the flutes acting as air passages 
The body of the air valve also is a nylon moulding, which 
means that valve seats can be made integral with the body, 
and nylon is again employed for the injection moulded body 
of the air filter 

Improvements made to the latest 
instantaneous action levelling valve have greatly increased 
the reliability of this unit. The lever-arm shaft now has 
generous bearing areas, and the operating spindle slides in a 
phosphor-bronze This body is screwed into the 
aluminium housing of the valve. The parts are 
chromium plated and the valve is completely sealed against 
the entry of dirt or water 

Other vehicles, exhibited at Earls Court, having air springs 
for their rear suspensions are the Dennis Loline Mark III 
and the Guy Wulfrunian, both double-deck buses. In the 
case of the Dennis Loline, the front suspension is conven- 
tional, in employing an I-section beam and semi-elliptic leaf 
springs, but at the rear the main function of the two leaf 
springs is to locate the axle, and virtually all the springing 1s 
pneumatic. These springs have four leaves and their forward 
ends are pivoted on the chassis frame. Their rear ends are 
bridged by an I-section beam, which is located transversely 
by a panhard rod. To provide adequate roll stiffness, the air 
springs are spaced well apart behind the wheels, near the 
ends of the beam just mentioned; they are of the single- 
convolution type with an extended air bag. Dennis Brothers 
Ltd. designed these springs, and the rubber units are pro- 
duced by the Andre Rubber Company Ltd. Outboard of the 
two air springs are Armstrong telescopic dampers. In its 
essentials, this rear suspension is identical with that of the 
Bristoi Lodekka chassis, described in the May 1959 issue 
The Dennis Loline is, of course, 


Clayton Dewandre 


body 
steel 


of the Automobile Engineer 
based on the Bristol design. 
On the Guy Wulfrunian, the dropped-centre rear axle 1s 
located by a parallelogram linkage consisting of a trailing 
lower wishbone and two trailing upper links connected to 
the final-drive housings. At each side of the axle, and attached 
to it, there is a longitudinal beam on the ends of which are 
As in the case of this vehicle’s front 


mounted the air springs 




















Leyland non-reactive suspension. Each axle is mounted on two semi- 
elliptic springs, with their front ends anchored to the frame and each 
rear end attached to one arm of a bell crank lever; the other arms 
of the pair of levers on each side of the chassis are interlinked 


suspension, each of the four Firestone air springs is connected 
to an extra capacity tank. The rearmost spring units are 
particularly widely spaced but, in contrast to the arrangement 
on the Dennis Loline, the telescopic dampers are mounted 
well inboard. 


Non-reactive suspensions 

A feature of particular interest about the new twin-rear- 
axle heavy vehicle chassis exhibited by Leyland Motors Ltd. 
and its associated companies is the attention that has been 
given to improving the distribution of loading between the 
rear wheels. On these chassis, the rear suspension assemblies 
are so arranged as to balance the axle loads in both the 
presence and the absence of braking or driving torques. 
For instance, on the latest version of the eight-wheel Leyland 
Octopus, each of the two driving rear axles is mounted on two 
semi-elliptic leaf springs, which are anchored at their front 
ends to the chassis frame and attached at their rear ends to 
bell-crank rocking levers. The pair of rocking levers on each 
side are connected by a tension rod, so the rear ends of the 
two springs on each side of the chassis are linked and the 
forces on them are equalized at all times. Thus, the tendency 
for the second axle to lift when driving torque is applied is 
eliminated, with the result that traction is improved. Simi- 


larly, the tendency for the leading axle to lift during braking 
is also suppressed, so that full wheel adhesion is maintained. 
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This type of non-reactive suspension is relatively light and 
is claimed to be particularly suitable for high-speed trunk 
road operation. Under other than highway conditions, when 
the axles might roll in opposite directions about longitudinal 
axis, the suspension is likely to be severely loaded. Con- 
sequently, should the vehicle be liable to regular operation 
on rougher terrain, the earlier type of trunnion mounted 
suspension, with a single inverted semi-elliptic spring on 
each side, is recommended. The earlier suspension has been 
improved by forming the ends of the main leaves into part- 
spherical pads instead of eyes, and using the springs to take 
only vertical and side forces. Torque reaction tubes stabilize 
the axles, and each trunnion bearing incorporates a rubber 
bush, which eliminates the need for lubrication. 

A non-reactive bell-crank lever suspension, similar to that 
of the Leyland Octopus, was also shown on the Albion 
Reiver six-wheel chassis having twin driving rear axles. 
Another suspension of the non-reactive type is specified for 
the rear bogie of the Leyland Dromedary chassis, although 
the version exhibited on the B.P. Autotanker had two leaf 
springs for each axle, with a load-balancing rocking beam 
on each side, to connect the rear of the leading spring with 
the front end of the rear spring. 

Two other examples of non-reactive suspension systems 
were exhibited by Scammell Lorries Ltd. They were on the 
27 ft semi-trailer of the Handyman eight-wheel articulated 
outfit and on the 4,000 gal tank semi-trailer of the articulated 
ten-wheel Trunker. In the case of the Handyman semi- 
trailer, the four wheels that form the bogie are independently 
mounted, each being carried on a trailing arm and having 
its own stack of load-carrying rubber discs acting in com- 
pression. The trailing arms are pivoted on rubber trunnion 
bearings and allow each wheel to rise and fall in a vertical 
plane. Braking torque and side thrusts are taken by the arms, 
thus relieving the stacks of rubber discs of all duties other 
than carrying the load and controlling vertical movement. 

At each side of the bogie there is an I-section balance 
beam, pivoted at its middle on the rearmost bogie cross 
member. By means of a short link, the beams are coupled 
at each end to the appropriate rubber stack, and so distribute 
the load evenly between the front and rear wheels. Also, 
they operate with the trailing arms to cancel out the internal 
reactive forces produced during braking. To obviate the 
need for lubrication, rubber trunnion bearings, as used for 
the trailing arms, are fitted to the pivots of the beams, and 
unlubricated fabric bearings are employed for the links and 
the top retaining discs of the rubber stacks. 

The bogie suspension of the Trunker semi-trailer tanker 
is generally similar to that of the 27 ft semi-trailer, but it 


This Scammell non-reactive air suspension 
bogie has each wheel independently mounted 
on a trailing arm. There is a levelling 
valve on each side of the chassis and, 
since the effective base of the air springs 
is the wheel track, roll resistance is high 
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has air springing instead of rubber discs. As before, the four 
wheels of the bogie are independently mounted, each being 
carried on a trailing arm having its own 1i4in diameter, 
two-convolution, Firestone air bellows. The trailing arms, 
which are pivoted on rubber trunnion bearings, react the 
braking torque and side thrusts, thus confining duties of the 
bellows to dealing with the vertical loading. Any tendency 
to roll is progressively resisted by the air springing which, 
with this design of bogie, acts at the full wheel track 

Air for the bellows is supplied from the brake air pressure 
reservoir on the semi-trailer. Braking efficiency is said to be 
unaffected by this arrangement, because a pressure regulating 
valve in the line prevents the suspension system from 
lowering the air pressure below 60 lb in*. A levelling valve 
is employed at each side; the valves are of the delay type, 
to prevent the passage of air to or from the bellows during 
normal suspension movements. Incorporated in each air 
bellows is a rubber limit stop and, should one of the springs 
deflate, the vehicle is not immobilized, as it can travel for a 
short distance while riding on the limit stops 

Since the load is pneumatically balanced, there is no need 
for balancing beams between the leading and trailing axles, 
but there is a light fabricated beam at each side. Each of 
these beams serves a dual purpose: a connection between 
the middle of the beam and the levelling valve automatically 
corrects variations in frame height, and another rod, linking 
the beam to the frame, through a special rubber compression 
spring unit, acts as an additional anti-roll control. The 
rubber unit is in constant contact with its abutments, and 
gives progressive resistance to compression. All joints on 
the bogie have rubber bushes, so the only periodic lubrication 
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required by the suspension is greasing of the hub bearings 

The suspension of the double-drive bogie of the Trunker 
tractor unit also is non-reactive. It is, however, of the 
Hendrickson type and incorporates an Eaton RS 320 rubber 
suspension unit. A similar suspension layout is used on the 
A.E.C. Marshal six-wheeler, which has an Eaton 32M 
double-drive bogie. Other vehicles with Eaton-Hendrickson 
bogie assemblies are the Eagle 3,250 gal tanker and the Hands 
QTLT trailer. It is of interest that the Hendrickson type of 
tandem suspension unit, which has already been made in 
quantity in the U.S.A, is now manufactured in this country 
—by Eaton Axles Ltd—the only imported component 
being the rubber load cushions. 

In essence, this bogie assembly consists of two forged 
I-section rocking beams, one on each side, which carry the 
axles at their ends and which oscillate on trunnion brackets. 
Between these brackets and the chassis frame are deep, 
hollow, rubber pads, or load cushions, which are designed to 
give a progressive, if stiff, springing action. For a trailer 
installation, the deflection of the cushions between no load 
and full load is quoted as { in. Location of the bogie assembly 


is effected by four vertical, rubber-bushed pins, each of 
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The Eaton-Hendrickson non-reactive suspension, as used with an Eaton 


32M double-drive bogie on the A.E.C. Marshal. Of this whole assembly, 
the only imported components are the rubber cushions, which are 
designed to give a progressive but relatively stiff springing action 


which passes through one of the cushions, whereas torque 
reactions from the axles are absorbed by two rubber bushed 
radius rods. The pivots of the rocking beams are also rubber 
bushed, as are all the other oscillating bearings 


Trailer suspensions 

Another new semi-trailer with rubber suspension is the 
So-Lo model exhibited by Charles Pitt (Barton Stacey) Ltd. 
This 6 ton low-loader has an independent trailing arm 


The layout of the Scammell non-reactive 
rubber suspension bogie, with its centrally 
pivoted balance beam on each side, can be 
seen clearly in this illustration. Each wheel 
is independently mounted on a trailing arm 


suspension system that makes the least practicable encroach- 
ment into the floor area. Each of the two stub axles is welded 
to the middle of a forged steel trailing arm, which pivots on a 
large phosphor-bronze bush carried on the frame, just ahead 
of the wheel. At the rear end of each trailing arm is a tongue 
that enters a vertical, tubular pillar mounted directly behind 
the wheel. Inside the pillar are two Aeon hollow rubber 
springs, one of which is mounted below the tongue and the 
other above it 

The upper spring, which controls the bump movement, 
has three convolutions, and the lower or rebound spring has 
only two. To alter the suspension characteristics according 
to the load, the abutment of the upper spring may be moved, 
thereby varying the static compression of the springs. The 
rear ends of the trailing arms are guided by rubber mounted 
bobbins attached to them; these bobbins slide up and down 
on steel columns. Progressive action is a feature of the Aeon 
springs, and the suspension is said to have good anti-roll 
characteristics 

Rubber springing is used also on the dual-purpose 
Roadrailer, exhibited by the Pressed Steel Company Ltd. 
This vehicle can run on railway tracks as well as on roads, 
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where it takes the form of a semi-trailer. The Roadrailer 
has two pairs of wheels, one for road use, and the other 
for rail. On each side, a rail and a road wheel are disposed 
one at each end of a cast steel rocking lever arrangement, 
the road wheel being at the leading end. Each road-rail 
wheel assembly is sprung by a Dunlop Torsilastic rubber 
spring of about 10in diameter. To change from road to 


rail wheels, or vice versa, both assemblies are partly rotated, 
about a suspension cross tube, by a ball screw actuator 
driven by a 6 h.p. Rotax air motor. During the changeover, 
both pairs of wheels are briefly in simultaneous contact with 


the ground. 

A different type of rubber suspension, suitable for commer- 
cial vehicles, was exhibited in model form by Metalastik 
Ltd. In principle this is similar to the previous Metalastik 
toggle link systems: the suspension assembly on each side 
of the chassis frame consists of two parallel control links of 
unequal length, a medial link equipped with large torsion 
bushes that provide the springing, and a vertical member 
connected to the three links and the axle. As the axle rises, 
the rubber bushes of the medial link are loaded in torsion and 
then also radially, giving the increase of rate with loading 
that is desirable for a good ride. This manufacturer also 
exhibited their new rubber auxiliary spring which has a 
progressive rate characteristic. 

Although the use of air as the suspension medium is stll 
confined to relatively few commercial vehicles, there is one 
type of vehicle in which it is rapidly becoming popular: this 
is the trailer, or more particularly, the semi-trailer. With 
these vehicles, air springing offers a good solution to the 
problems set by the relatively great differences between the 
laden and unladen weights which, with conventional springing 
generally result in unsatisfactory ride characteristics when the 
vehicle is running light. In contrast, air suspensions, because 
of their levelling valves, automatically adjust themselves to 
suit the load, and so ensure almost constant springing 
characteristics in all conditions. 

It is therefore not surprising that, in addition to the 
Scammell Trunker already described, there are other new 
semi-trailers with air suspension. Cranes (Dereham) Ltd. 
exhibited a semi-trailer with two axles in line. Each axle 
has two trunnions, the housings for which are disposed one 
ahead of the axle and the other behind it. The trunnion 
pivots are carried in Ferobestos bushes mounted on a 
trailing radius beam. Since they have a common longitudinal 
axis, this mounting permits the normal transverse rocking 


motion of the axle. To minimize the horizontal displace- 





ment of the ground contact points during articulation, the 
axis is below that of the axle. 

The radius teams are of fabricated construction and each 
is pivoted on a short shaft supported by brackets attached to 
the trailer frame; Ferobestos bushes are also used for the 
beam pivots. On the rear end of each beam, behind the axle, 
is mounted a two-convolution Firestone air bellows unit, 
the top of which 1s attached to a plate supported by a bracket 
on the frame. A height control valve is mounted adjacent 
to each air spring: it is bolted to the bracket just mentioned, 
and is connected to the beam by a link. 

Another Cranes exhibit of interest 
machinery trailer, which had the wheel axes of its oscillating 
axle bogie disposed in staggered formation. This arrange- 
ment is termed the Z-axle bogie and its purpose is, of course, 
to reduce the transverse line loading of the road. Each 
wheel runs on a stub axle; the two inboard stub axles trail 
25 in behind the two outboard ones. Situated between each 
inboard and outboard wheel is a short beam, from which the 
stub axles project and which is mounted on a massive 
laminated spring. The arrangement permits lateral tlting 
of the spring in its gudgeons, on the well-known Crane 
principle, and a feature of this Z-axle is that is caters for 


was a 45 60 ton 




















Above: Plan view of the Z-axle bogie arrange- 
ment of the Cranes 45/60 ton trailer. Each 
Z-axle is mounted on a heavy laminated 
Spring, and articulation in both the long- 
itudinal and lateral senses is catered for 


Left: Road and rail wheel suspension assembly 
of the Roadrailer vehicle, built by the 
Pressed Steel Co. Ltd. The lowering and 
retraction of the wheels for road or rail 
use is effected by means of a screw actuator, 
which is driven by a Rotax 6h.p. air motor 
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articulation of each beam in both the longitudinal and lateral 
sense 
else, the leading wheel rises to accommodate itself to the 
road contour, and in so doing leans inwards at the top 
When the rear wheel comes to the high spot it also tilts, 
but in the opposite direction 

A tandem bogie assembly springs was shown; 
it has been developed by Six Wheelers Ltd 
This assembly was designed for use with semi-trailers of 
24 tons gross weight, and has a pressed steel sub-frame that 
There are eight double-convolution 


with air 
Carrimore 


carries the two axles 
bellows type air springs mounted in pairs, and the direct- 
acting levelling valves are actuated by a light transverse 
beam. The axles are located longitudinally by 
mounted parallel links, which are leading for the first axle 
These links also form brake 
provide 


rubber- 


and trailing for the second axle 
torque reaction members. Two 
transverse location, and the specification of the suspension 
includes four Woodhead-Monroe telescopic dampers 

For third axle conversions, a new form of suspension has 
been developed by the Primrose Third Axle Company Ltd 
It has four identical leaf springs, two on each side, which are 
attached at their front ends to conventional hanger brackets 
The rear ends of the springs have no eyes, however, but each 
abuts against the hemispherical end of a piston rod that is 
integral with a hydraulic piston. Special slipper brackets 
permit free longitudinal movement of the spring ends, while 
ensuring that they do not lose contact with the piston rods 
Each hydraulic cylinder assembly is of the double-acting 
type, and the two cylinders on each side of the chassis frame 
are piped together. Because of this hydraulic interconnection, 
each piston reacts against the movement of its fellow, which 
clearly ensures that both axles of the bogie are always equally 
loaded. In other words, in contrast to the simple mechanical 
arrangement of four springs and balance beams, the 


panhard rods 


When negotiating a hump in the road, or anywhere 


conversion, the rear ends of the two springs 
supported by double-acting piston and cylinder assem 


ch re nterconnected hydraulica ly t equalize the 


On the Primrose third axle 
on each side are 


DINE wi loading 


Primrose system does not cause changes in the axle loading 
in response to braking torque reactions 

Another new third axle conversion is that developed by the 
York Trailer Company Ltd, but this has leaf springs with a 
mechanical linkage he third axle wheels are carried on 
independent trailing arms which are extended ahead of their 
pivots; their leading ends are supported by very long shackles 
connected to the rear of the springs carrying the other axle 
The rear ends of the freed, by removing the 
normal hanger brackets and shackles, and each interconnect- 
ing shackle bears on the main leaf, just ahead of the eye 
It follows that the trailing arms, with their forward extensions, 
act as balance beams and cancel out brake torque reactions 


springs are 


Front Suspension and Steering 


Little Demand for Power- Assisted Steering on Vehicles of Medium Weight: Progress 


in Rubber and Air Springing Systems 


“~ 
I EW new developments are evident in steering systems 
The demand for power assistance on vehicles of medium 
weight has declined and it is not offered as an option on the 
new TK series of Bedford trucks. A reduction of the front 
axle loading of the TK vehicles by comparison with that of 
their predecessors, as a result of the more rearward location 
of the engine mass, might be thought the main reason for 
this decision; but, in fact, the absence of any appreciable 
demand for power-assisted steering had caused the with- 
drawal of this option on Bedford trucks even before the 
introduction of the TK series 

On heavy vehicles, however, the use of power-assisted 
steering is increasing. Generally, the systems 
hydraulic, and on the new Leyland heavy 
which have this equipment as standard, hydraulic pumps, 
of course, are standardized. The hydraulic booster 
operates on the drag link, except in the case of the Octopus, 
on which, since it has two steered front axles, the hydraulic 
jack actuates the relay drop arm between the two axles 
In contrast to the general practice, the Leyland Dromedary 
chassis has Bendix-Westinghouse pneumatic assistance, 
again acting on the relay lever 

Two novel steering components deserve mention 
the Marles high-flow valve intended to replace the normal 


used are 


chassis, 


on ds 


also 


One is 
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type No. 3 valve for use with the company’s type 661 steering 
gear. This valve has been give satisfactory 
performance on very heavy or off-the-road vehicles, having 
hydraulic system flow rates of 18 gal min or more. Instead 
of providing a fixed ratio of manual to hydraulic effort it 
limits the manual effort to a predetermined low value. The 
other interesting new component is the Hoburn-Eaton 
roller type hydraulic pump, which is now produced in this 
country, under from the American Eaton Manu- 
facturing Company, by the Hoburn-Eaton Manufacturing 
Company Ltd. In principle this is a vane type pump, but 
light, hollow rollers are employed instead of sliding vanes 


designed to 


licence 


developing pressures of up to 
the maximum 


The pump is capable of 
1,200 lb in* and is manufactured in three sizes; 
tlow rate is about 5 to 6 gal min 

So far as front 
vehicles exhibited at Earls Court this vear demonstrated the 


suspension is concerned, the commercial 


suspension systems 
no lack of 


several 


continuing predominence of traditional 
based on rigid axles and leaf springs. There is 
in fact 


Howe ver, 


new developments in this field, and there ar¢ 
interesting departures from established practice 
there is, as yet, no indication of any large scale move away 
from the conventional layouts 


This last comment does not apply, though, to light com- 
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mercial vehicles, in which independent front suspension is 
now almost universal. Although this fact is partly due to the 
higher standards of performance that are now expected of 
such vehicles, it is even more the result of further rationaliza- 
tion of car and van production. The four newcomers in the 
van field all have independent front suspenion, and in three 
of them, extensive use is made of car components. In fact, 
the B.M.C. 5 cwt model, produced in Austin and Morris 
versions, has an independent front suspension layout 
identical with that of the Austin Seven and Morris Mini- 
Minor cars. This system consists of double transverse 
links, with a radius rod, or drag link, connected to the lower 
one, and rubber springs and telescopic dampers. 

On the Austin and Morris 1012 cwt vans, the front 
suspension is of the double wishbone and coil spring type; 
it is identical with that of the Austin A.55 and Morris Oxford 
saloons—even to the setting of the Armstrong IS 9 10 
lever-type hydraulic dampers—except for the use of stiffer 
coil springs and a slightly different cross member. Similarly, 
the Commer 15 cwt van, described in the February 1960 
issue Of Automobile Engineer, has an independent suspension 
system similar to that of the Sunbeam Rapier and, conse- 
quently, of the other Rootes Group light cars. This van 
also features double wishbones and coil springs, and in this 
case, a }} in diameter anti-roll bar and Armstrong AT 10 
telescopic type dampers are fitted. For obvious reasons, 
the Dennis Vendor 30 cwt van differs from the other new- 
comers in that car components are not used in its front 





The Leyland Lion bus and coach chassis has an air and leaf spring suspen- 


sion at the front. This system combines the advantages of pneumatic 
springing with the relative simplicity of axle location by means of 
leaf springs, but of course it is not without certain disadvantages too 


suspension, which is completely new and features a trans- 
verse laminated leaf spring. This spring, which is mounted 
at the top of the assembly, forms the upper of the double 
transverse links, the lower of which are of the wishbone type. 
The spring has five leaves, and the suspension incorporates 
lever-type dampers. 

Two other vans, which have been in production for some 
time on the Continent but which appear for the first time 
at Earls Court, are the Renault Estafette and the Mercedes- 
Benz L.319, 35 cwt van. The first has an independent front 
suspension of the double wishbone type with coil springs 
and coaxial telescopic dampers; the suspension assembly is 
mounted, with the engine, transmission and final drive, on 
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Marles number 4 type power-assisted steering gear, as fitted to the 
Scammell Super Constructor; an additional double-acting hydraulic 
cylinder, part sectioned, is mounted on the top of the display frame 


a sub-frame attached by eight bolts to the body structure. 
On the Mercedes-Benz vehicle the system comprises a rigid, 
I-section beam axle and laminated semi-elliptic leaf springs, 
controlled by telescopic dampers. Again, however, the whole 
of the suspension together with the engine, transmission and 
steering, is mounted on a sub-frame which, in this instance, 
is bolted beneath the main chassis frame and insulated from 
it by four-layer rubber mountings. 

Possible improvements of the conventional suspension 
systems used on medium-weight chassis are well illustrated 
by the new Bedford TK series of trucks. The retention of 
a rigid beam axle and laminated leaf springs is justified on 
the grounds of low cost; to improve the ride, the suspension 
has been made softer by using longer, wider springs with 
fewer leaves. In consequence, the front suspension spring 
rate of the TK series is 40 to 45 per cent lower than that of 
the earlier Bedford trucks; the springs are now 58-5 in 
long and 3 in wide. In the case of the 3, 4 and 5 ton models 
there are six leaves, on the 7 ton model seven leaves and on 
the 73 ton version eight leaves. Telescopic hydraulic dampers 
are used as before but, to cope with the more flexible springs, 
their diameter has been increased from 1 in to 13 in. 

Another interesting feature of the Bedford TK series 
trucks is that 7.50-16 in tyres of radial steel cord construction, 
built by or under licence from the Michelin Tyre Co. Ltd, 
are now offered as the standard installation on the 5 ton 
model. On the 4 ton model, 7.00-16 in tyres of similar 
construction are optional in place of the standard 7.50-16 in, 
10-ply textile cord tyres. Similarly, on the 6 ton chassis, 
8.25-17 in radial cord tyres are offered as alternatives to 
7.50-20 in textile tyres of 12-ply rating, giving the benefit 
of reduced loading height as well as the other inherent 
advantages of steel cord tyres. The reduced diameter is 
said to have no adverse effect on tyre life and, indeed, it is 
claimed that, in the case of the 16 in wheels, longer life has 
been recorded than with the larger diameter tyres. The 
wheels of the TK series trucks are of the square blank type 
and are of welded construction; this has reduced the unsprung 
weight, as compared with that of the earlier riveted type. 

On heavy vehicles, front suspensions remain essentially 
unchanged, though there are three notable departures from 
conventional systems. These are the Leyland Lion coach 
and bus chassis, the Leyland Dromedary chassis of the 
B.P. Autotanker, built by Thompson Brothers (Bilston) 
Ltd, and also the Guy Wulfrunian bus chassis. The front 
axle of the Lion and the two steered front axles of the eight- 
wheel Dromedary are sprung by a combination of Dunlop 
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double-convolution air bellows and low-rate semi-elliptic 
leaf springs anchored and shackled in the normal way 
This system combines the advantages of pneumatic springing 
with the relative simplicity of axle location by means of leaf 
springs, but also it retains the disadvantages of frequent 
attention and maintenance required by leaf springs. As 
fitted to the Lion, the Leyland air and leaf spring system 
includes two extra air reservoirs, which act as pneumatic 
buffers, and a variable-delay levelling valve that gives a 
constant frame height under all conditions of load. Also 
embodied are telescopic dampers, mounted slightly ahead 
of the air bellows. Springing of the rear axles of the Lion 
and Dromedary is effected by means of normal semi- 
elliptic leaf springs; and a conventional front suspension, 
as an alternative to the combination air and leaf springs, 1s 
offered on both chassis. 

The chassis of the Guy Wulfrunian 
is a development of that of the Victory single-deck vehicle 
shown at the 1958 commercial vehicle exhibition. Like the 
latter, it has an independent front suspension, with unequal 
length wishbones and Firestone Airide rolling diaphragm 
type air springs mounted on top of the vertical links. The 
action of the spring units is controlled by telescopic dampers 
and the suspension geometry provides a total vertical wheel 
movement of 6in, for a change of camber angle of only 
} deg. By the use of rubber bearings and Glacier DU 
bushes, the need for front suspension lubrication has been 
eliminated on this highly sophisticated bus chassis, which 


double-deck bus 


On the Guy Wulfrunian bus chassis, a double transverse wishbone type 
independent front suspension system is employed, and it operates in 
conjunction with Firestone air springs mounted above the vertical link 


The air 


has air springs at the rear as well as the front 
system of 


suspension is controlled by an ingenious Guy 
linked valves, details of which unfortunately were not available 
for publication at the time when this report was prepared 


BRAKES 


Further Improvements in Efficiency and Reliability; Dise Brakes Available on More Vehicles; 


Increasing Interest in Transmission Brakes; Better Equipment for Semi- Trailers 


‘ 

G REATER braking power than hitherto is now provided 
on many commercial vehicles, particularly those of the medium 
weight and heavier types. The reasons for this improvement 
are undoubtedly the higher speeds permissible on new motor- 
ways, and the recently raised speed limit on other roads, as 
well as the continuing general increase of road traffic. More- 
over, it is evident from a study of the latest chassis and 
proprietary braking equipment that the importance of raising 
the standard of reliability in the interest of safety has been 
fully appreciated. 

In many instances lining and swept areas have been 
increased, and there is wider adoption of independent opera- 
tion of the front and rear brakes, or other means of ensuring 
that failure of one set does not affect the other. Similar 
precautions are taken regarding the brakes of tractor vehicles, 
the aim being at providing effective operation in the event of 
failure of the trailer brakes or breakaway of the trailer itself 
Another significant development is the increase in the braking 
efficiency of semi-trailers, to eliminate jack-knifing 

Little further progress has been made with disc brakes, 
though the number of vehicles on which they are offered as 
optional equipment, mostly on the front wheels, has increased 
The advantages these brakes offer for use on the single-tyred 
wheels of tandem-axle semi-trailers is also becoming more 
generally recognized. That disc brakes have not become more 
widely adopted is due to the recent improvements in drum 
brakes, which remain in almost universal use on the rear 
wheels of goods and passenger-carrying vehicles of all types. 
To some extent this fact may be attributed to the better 
performance and longer life afforded by the latest friction 
materials, of which the moulded variety has gained further 
favour. A promising development is the installation of power 
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assistance for the hand brakes of vehicles carrying heavy 
loads. The servo equipment of this type still permits manual 
application of the brake should the source of power fail. 

A feature of a number of the latest heavy vehicles is the 
optional or standard fitting of a transmission hand brake, 
mounted on the gearbox or rear axle, in place of the traditional 
drum application on the rear wheels; in several of the arrange- 
ments, the transmission brake has power assistance. Not 
only are such brakes very effective for emergency braking, but 
the elimination of the hand brake linkage from the rear 
wheels facilitates maintenance. 

Exhaust braking does not appear to have made much 
headway in this country in spite of the practical and economic 
advantages it affords, but it is standard equipment on the two 
13-ton Mercedes-Benz trucks that were exhibited. In an 
interesting alternative system seen at the exhibition, kinetic 
energy is converted into heat and dissipated through the cool- 
ing system. In view of the greater initial and installation 
costs of this system, it is doubtful whether it will prove a 
serious rival to more orthodox braking layouts in Great 
Britain. 

Separate disc and drum braking systems, for rail and road 
travel respectively, are installed on the new prototype Road- 
railer semi-trailer exhibited by the Pressed Steel Co. Ltd 
For rail operation, the two wheels on the rear axle of the bogie 
serve as brake discs and are gripped between segmental 
friction pads applied by Girling calipers; there is a separate 
diaphragm cylinder for each wheel. A step is machined on 
each pad to indicate when the wear is sufficient. to warrant 
replacement. Three variations in the applied braking pressure 
are provided, to meet the requirements of different conditions 
of loading. When the vehicle is running empty, an 8 in 
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The robustly propor- 
tioned caliper of the 
Dunlop transmission 
disc brake for heavy 
commercial vehicles ts 
similar in arrangement 
to that of the wheel disc 
brake made by the 
same manufacturer 





Ease of inspection 
and replacement of the 
friction pads is a note- 
worthy feature of the 
Dunlop disc brake for 
commercial and earth- 
moving type vehicles 


In the new Lockheed, 
transmission type disc 
brake, the _ pressure 
plates to which the 
friction plates are 
bonded are located in 
slots in the pivoted 
levers and are easy to 
remove and to replace 


The illustration below shows the arrangement of the vacuum cylinder 


and lever system for applying 


of the rail wheels on 


the Girling friction pads to both sides 
adjustment is automatic 








diameter cylinder applies the brake on the right-hand wheel; 
in the half-laden condition, a 10 in cylinder operates the left- 
hand brake, and under full-load conditions both wheels are 
braked. To ensure against wheel locking, maximum retarda- 
tion is limited to 0-08g. 

The brakes are applied through a system of levers and 
linkages, which incorporates automatic adjusters. To give 
the appropriate braking for the load carried, a rotary valve is 
set, by means of a hand lever, to one of three positions, 
indicated by a dial on the side of the vehicle. On production 
vehicles, a weight indicator will show the correct setting of the 
lever. With the lever in a fourth position, the brakes are 
isolated, as is required when the vehicle is coupled to the rear 
end of a train and the axle load is insufficient for braking. 

Included in the brake system is a direct-action valve, the 
purpose of which is to admit air rapidly to the actuating 
cylinders, thus eliminating delay in the application of the 
brakes. The incorporation of this valve is valuable when the 
vehicles are coupled in a long train, since it avoids the 
successive braking that would otherwise occur, with consider- 
able delay in the case of those vehicles at the rear of the train. 
There is also a brake operated by a hand-wheel and screw, 
by means of which the vehicle can be held on a 1 in 37 
gradient. This brake operates on only the right-hand wheel, 
but both wheels are retarded since they are mounted on a 
common axle. 

The twin wheels used for road travel are equipped with 
Girling two-leading-shoe brakes, 5 in wide and operating in 
12} in drums; Clayton Dewandre air cylinders are installed 
between the wheels. A compressor driven by the engine of 
the tractor vehicle charges a reservoir carried under the 
middle of the chassis frame. A relay valve is fitted in the pipe- 
line between the reservoir and the brake cylinders to reduce 
the amount of air handled by the control valve of the servo. 

No significant design changes have been made in the disc 
brakes offered by proprietary manufacturers for commercial 
vehicle use. A brake exhibited for the first time by the Dunlop 
Rubber Co. Ltd. is a more substantial version of the type 
already fitted to private cars and aircraft. It is also suitable 
for earth-moving vehicles, for which purpose it is fitted with 
sintered iron friction pads, which give longer service life than 
do asbestos-base pads under severe working conditions. 

The caliper of the latest Dunlop transmission disc brake is 
generally similar to that of the wheel brake. On each side of 
the disc it carries a pressure plate; these plates pivot on 
vertical axes at their inboard ends, and the friction pads are 
bonded tothem. The actuating lever is pivot mounted on the 
outboard end of one pressure plate and is connected to the 
other by a rod passing through a hole in the caliper casting. 
This rod is attached to the lever relatively near the fulcrum, 
and an adjusting nut is fitted on its end remote from the lever. 
Pad clearance is maintained by a pair of springs, one of which 
is carried on the rod between each plate and the side of the 
caliper 

E.R.F. is the first British manufacturer to offer disc brakes 
optionally on the front wheels of a production goods-carrying 
chassis; these brakes are of Girling manufacture. Two- 
leading-shoe drum brakes are the alternative equipment on 
the eight-wheel vehicle concerned. Both types of brake are 
applied by an air-hydraulic unit, whereas the rear wheel drum 
brakes are operated by air pressure diaphragms 

The latest Lockheed range of disc brakes for commercial 
vehicles includes single- and twin-cylinder types, available in 
a variety of bore sizes, for vehicles having gross weights up 
to 12 tons. Cast iron is employed for the caliper, which 
consists of a solid bridge, on one side of which is a cover 
secured by four bolts. The pressure plates, which carry 
bonded-on segmental pads, can easily be inserted or removed 
through a wide aperture. They are accurately located in the 
caliper and are retained by a single transverse rod that can be 
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removed, without any difficulty, on withdrawing a split pin 

A Lockheed innovation is a transmission disc brake, also 
intended for vehicles of up to 12 tons gross weight. This 
brake is of the double pivoted lever type and can be mounted 
on the nose of the rear axle casing, on the rear of the gearbox 
or between the two assemblies. The two levers straddle the 
disc and are of fabricated, twin-plate construction. Their 
adjacent, inner edges are relieved to provide seatings for the 
pressure plates to which the friction pads are bonded. To 
ensure equal loading over the entire rubbing surface of both 
pads, the edges of the seatings are shaped so that they make 
line contact with the pressure plates. The plates are retained 
in position by tension springs anchored to the levers and are 
easily removed when replacement is necessary. The maxi- 
mum torque that can be absorbed by the brake is about 
25,000 Ib-in. 

This type of transmission brake is fitted to the 7$§ ton 
vehicle in the new Bedford TK range. The other models in 
the range have drum transmission brakes, with which, it is 
stated, three emergency stops from maximum speed can be 
made without any noticeable fade occurring. On the forward- 
control 4 ton model and the 6 yd* upper exhibited, the brake 
is applied by a pull-up hand lever which, located to the right 
of the driver’s seat, does not obstruct entrance or exit. Owing 
to the absence of hand brake equipment on the rear wheels, 
it has been found possible to incorporate a new external type 
of brake shoe adjuster that can be operated with a spanner 
The brake drums of all models in the new range are thicker 
than those of the previous equivalent vehicles by 60 per cent 
on the front wheels and 36 per cent at the rear 

Girling disc brakes are fitted to all wheels of the Guy 
Wulfrunian double-deck bus Those on the front 
wheels are of the manufacturer’s standard single-caliper type 
The discs on the rear wheels, each of which is braked by two 
calipers, are of Guy design and embody a special air-cooling 
feature. They are 1} in thick and are of sand cast Chromidium 
iron having good heat-conducting properties. The discs have 
deeply grooved outer edges and incorporate radial ventilation 
channels, which reduce the weight as well as induce a flow of 
cooling air across the hubs, through the discs and out between 
the twin wheels. A 9 in diameter « 4} in wide two-leading- 
shoe drum transmission brake is mounted on the rear axle 


chassis 


nose and is applied by cable and hand lever 

On the new B.M.C. 5 cwt van, the Lockheed hydraulic 
braking system includes a valve that limits the braking effort 
applied to the rear wheels when the pedal load exceeds 40 Ib 
This arrangement, which is also used on certain of the B.M.C 
cars, is intended to prevent locking of those wheels when the 
vehicle is lightly loaded or is being driven over slippery surfaces 
The braking effort is equally distributed between the front 
and rear wheels when the pedal load is below 40 Ib 

An unusual brake feature has been adopted on the Thorny- 
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Io simplify 


croft 10 ton tipper, which has four driven wheels 
control when the vehicle is operating under difficult condi- 
the Bendix-Westinghouse air pressure brakes can be 
wheels by a hand lever mounted on the 
steering column, as well as by the pedal. A new Westing- 
house air operated concentric type diaphragm servo unit, for 


tions, 
applied to all four 


hydraulic brakes, dispenses with the lever mechanisms used 
in previous types, while maintaining the same advantages and 
powerful action. Output efficiency and sensitivity are said to 
be improved as a result of the elimination of fricuon and the 
consequent liability to wear. Any standard, hydraulic master 
cylinder can be fitted to the end flange of the unit. 

The main features of the unit are a cylinder containing a 
piston, to which the pedal operated push rod is applied, and 
a diaphragm and push plate assembly. To the cylinder is 
connected the compressed air supply, and a control spring 1s 
fitted between the piston and the pressure side of the dia- 
phragm assembly To apply the brakes, the diaphragm, 
through the medium of another push rod, operates the piston 
of the master cylinder against the pressure of a return spring 
Within the servo piston is a chamber containing a spring 
loaded disc valve for the air inlet and exhaust; this valve has 
annular seatings. The exhaust seat is on the end of a passage, 
in the brake application push rod, that leads into the atmos- 
pheric pressure side of the diaphragm chamber 

Because of the resilience of the control spring, the initial 
pedal load applied to the servo piston is transmitted directly 
to the diaphragm and by this to the master cylinder piston 
When resistance from the brakes reaches a certain value, any 
further applied effort tends to compress the control spring so 
that the servo piston moves towards the diaphragm, until the 
valve disc contacts the exhaust valve seating. Further move- 
ment of the piston relative to the diaphragm opens the inlet 
port, thereby admitting air from the valve chamber to the 
pressure side of the diaphragm, and applying further effort 
to the brake cylinders. Pressure continues to build up in the 
diaphragm chamber until it and the control spring pressure 
overcome the applied effort. The piston then moves away 
from the diaphragm until the valve disc comes on to the inlet 
seating, so cutting off any further supply of air. 

If additional effort is applied to the pedal, the piston again 
moves towards the diaphragm, and the pressure in the 
diaphragm chamber is increased until the balanced state is 
again obtained. When the pedal pressure is reduced, the 
piston moves away from the diaphragm, the disc moves off 
the exhaust valve seat, and air in the diaphragm pressure 
chamber escapes to atmosphere until the pedal effort is again 
balanced, whereupon the valve disc prevents further release 
of air. With complete release of the pedal all pressure escapes 
from the diaphragm chamber. 

A new lightweight engine-driven air compressor 1s included 
in the latest Clayton Dewandre air servo system for hydrauli- 
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Left: Westinghouse air- 
operated, hydraulic 
brake, concentric servo 
and master cylinder, 
with a brake pedal rod 
connection at the bottom 


Right: Principal units 
of the latest Clayton 
Dewandre air servo sys- 
tem for hydraulically 
braked medium weight 
vehicles ; the $.C.4 com- 
pressor is on the left 





cally braked medium-weight vehicles. It is of the single- 
cylinder, air-cooled type and is known as S.C.4; its output 
capacity is 4 ft® min at 1,250 r.p.m. Lubrication is effected 
from the engine system: the oil is fed to a plain main bearing 
in one of the crankcase end covers and thence, through a 
drilling in the shaft, to the big end bearing. The small end 
bearing, cylinder wall and ball bearings carrying the other end 
of the crankshaft are splash-lubricated. 

The inlet valve in the cylinder head is a circular disc, held 
on its seat by a light spring. Above it is a spring-loaded 
unloader valve controlled by a governor valve, the inlet of 
which is connected to the air reservoir. The delivery valve, 
also mounted in the head, is a square disc seated by a spring. 
When a pressure of 105 Ib in* is reached in the reservoir, it 
moves the spring-loaded ball of the governor valve from an 
upper to a lower seat. Air then passes through a drilling and 
depresses the unloader valve, opening the inlet valve so that 
no further air is compressed. When the pressure in the 
reservoir falls, the governor ball valve returns to its upper 
seating, thereby releasing air pressure in the unloader valve 
chamber to atmosphere, through a small hole in the side of 
the governor. Since the unloader valve then rises under 
spring action, the inlet valve functions normally again, and 
the compressor recharges the reservoir. 

A safety valve is fitted to the cylinder head, above the 
delivery valve; it is one or other of two Bendix-Westinghouse 
types introduced to safeguard air pressure braking systems 
against the effects of excessive pressure. Each design 
incorporates a spring-loaded ball. In one layout, the valve stem 
and spring seat are integral, as also are the spring cage and 
valve body; in the other, however, these parts are separable. 
The spring loading can be varied by an adjusting screw. 

The complete braking system, comprising the compressor 
and the latest Airpak servo unit, is designed as an alternative 
to the equivalent vacuum servo equipment, which consists of 
a Hydrovac unit and, if the vehicle is diesel engine driven, 
an exhauster. The power cylinder of the Airpak device is 
enclosed within the air reservoir. Its piston is mounted on a 
rod that actuates another piston, containing a ball check valve, 
in the hydraulic output cylinder. Control is effected by a 
hydraulic piston that actuates an assembly comprising a 
diaphragm, a two-stage air inlet valve and an atmospheric 
valve. One side of the control piston is in communication 
with atmosphere. There are only two external air pressure 
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Feeny and Johnson belt- 
driven exhauster for 
light, diesel powered 
vehicles ; it incorporates 
a patented = system 
of lubrication by wick 








pipes. One is the main feed from the compressor to the 
reservoir, and the other connects the reservoir to the governor 
and unloader valve. 

If the air pressure should fail, the check valve permits the 
fluid to pass straight through the output cylinder to the 
brakes, the system then functioning as a direct-operating one. 
When the servo is operating, normal pedal pressure opens 
only the first stage of the air inlet valve—the second stage 
comes into operation to provide rapid transfer of air to the 
power cylinder for full-pressure braking. Adequate feel of 
the brakes is provided by the transmission of reaction forces 
back to the pedal. There are three sizes of Airpak, to suit 
various weights of vehicle, and each is available with alterna- 
tive sizes of hydraulic output cylinder. 

The latest Dunlop hydraulic master cylinder for high- or 
low-pressure brake installations is of simplified design. 
Hydraulic fluid admitted through a pipe connection at the 
side first passes through drilled passages in a shallow flange 
at the inner end of the piston, and thence through more 
passages into the hollow end of the piston, which is exposed 
to the pressure side of the cylinder. Between the flange and 
synthetic rubber seal of the piston is a loose, gunmetal collar 
which moves away from the flange to permit entry of the 
fluid, but makes contact with the flange and so seals the holes 
as soon as there is a rise of pressure owing to the initial move- 
ment of the piston during brake application. A feature of the 
cylinder is that the seal is not deformed by passing over the 
pressure relief duct orifice, which is only exposed when back 
pressure is present in the system. 

For small diesel-powered vehicles, Feeny and Johnson Ltd. 
have introduced a belt-driven exhauster of 4 ft® min displace- 
ment. It is normally supplied for clockwise rotation, though 
anti-clockwise units are available to order. Less than } h.p. 
is absorbed in running the exhauster at 1,425 r.p.m. The 
unit is of the sliding-vane type and weighs about 11 1b without 
its pulley and silencer. A novel feature is a universal four- 
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way flange mounting, with two or more } in bolts, for con- 
venience of installation in any position. Lubrication is by 
wick feed: the oil is drawn in by the rotor, and sufficient is 
supplied to all working parts without risk of flooding. 

The new Clayton Dewandre A350 rotary, sliding-vane 
exhauster is also intended for vacuum-operated braking 
systems. It is of the engine-driven type, has a normal operat- 
ing speed of 2,500 r.p.m. and weighs about 12 Ib. The body 
and end covers are of cast iron, and house an eccentrically 
mounted aluminium rotor cast on to a steel shaft, which runs 
in two sintered bronze plain bearings or in one of these, in 
the rear end cover, and in a roller bearing in the drive end 
cover. In the rotor are four equally spaced radial slots that 
accommodate fibre blades. Lubrication is by engine pressure 
feed, and seals prevent oil leakage and the ingress of air and 
dirt. 

For tractor vehicles equipped for towing trailers and having 
two-pipeline air pressure braking systems, the Clayton 
Dewandre tractor protection valve, introduced at the last 
Commercial Vehicle Show, is now in production. It ensures 
that sufficient pressure is retained in the tractor reservoir for 
brake application should the trailer break away or the pipeline 
couplings become disconnected. The unit is mounted at the 
rear of the tractor and connected by pipe to the reservoir and 
brake valve and, through two shut-off cocks and hose coup- 
lings, to the trailer service and emergency lines. These two 
lines are connected to a relay emergency valve on the trailer, 
and this valve is also coupled to the trailer brake reservoir and 
brake cylinders. 

The valve assembly consists of two valves, mounted side 
by side in the body and connected by a drilled hole. One of 
these valves is a diverter, controlling the emergency line, and 
the other is for the service line. Each is of the conical, rubber 
faced type and is lifted by an air bellows against a spring 
normally set to 65 Ib in* preload. One type of valve fitted has 


adjustable setting screws, and another is adjusted by shims 


Above: Section through 
the disc brake for the 
Cranes 45/60 ton trail 
er, showing the large 

peripherally 
annular disc 


diameter, 


flanged 


Principal components of 
the Thompson retarder 
the rotor-stotor unit, 
for installation in the 
propeller shaft drive, 
is visible at the top 
of this illustration 
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under the cap nuts. Air from the tractor reservoir flows past 
the diverter valve stem, through a drilled passage into the 
cavity containing the diverter valve bellows, thence through 
another passage to the base of the service valve and the inside 
of its bellows. Normally, the springs hold both valves on 
their seats, stopping the flow of air. One side of each bellows 
is vented to atmosphere 

When air pressure from the tractor reservoir, acting on the 
bellows, oversomes the thrust exerted by the valve springs, 
the two valves are lifted off their seats. Air then charges the 
trailer system, and the tractor-trailer service line is open for 
trailer brake operation when the tractor brakes are applied. 
In the event of a trailer breakaway or coupling disconnection, 
air escapes until the trailer reservoir pressure falls to more 
than 10 to 20 lb in* below the valve spring setting. The 
springs then close the valves so that the emergency and service 
lines are sealed, while sufficient air pressure is retained in the 
tractor reservoir for brake operation. To restore normal 
operating conditions, it is mecessary for the trailer to be 
reconnected or, if the tractor is to be driven on its own, for 
the shut-off cocks to be closed 

Ample provision for safety is made in the new Lockheed 
divided line braking Not only is there complete 
separation of the front and rear braking circuits, but an 
electrical fluid level indicator, incorporated in the hydraulic 
supply tank, gives either an audible or a visual warning, or 
both, to the driver when the fluid reaches a dangerously low 
level. This level can also be seen, because the tank is of 
translucent plastics material, which withstands relatively high 
temperatures and can therefore be situated in the engine 
compartment. There are two separate master cylinders, 
contained in one body, with separate feed lines from two small 
supply compartments in the single reservoir; consequently, 
in the unlikely event of a fracture of one pipeline, the braking 
of only one axle is affected, and this is indicated by the 
warning device 

The air-hydraulic servo unit fitted to this system consists 
of two completely independent portions fed through twin 
lines from a common air supply. A compressor of dual type 
could be used for this system. The input ends of the hydraulic 
slave cylinders in the unit are connected to the separate master 
cylinders, and their output ends to the brake cylinders of the 
front and rear axles respectively. An integral air reservoir is 
embodied, in which compressed air is retained by a non- 
return valve should the supply fail, brake application by the 
pedal being unaffected until the pressure becomes too low 
If required, vacuum instead of air assistance can be provided, 
by the use of a Lockheed dual Hydrovac in place of the air 
servo. 

A new series of Lockheed Airpak units has been introduced 
for vehicles with air pressure braking. These units have 


system 


Mechanism for applying 
the disc brakes on the 
four wheels of the Z- 
axle of the Cranes 45/60 
ton trailer The 
air diaphragm cylinder 
is at the bottom 








Above, right: On the 
Mickleover 24 ton milk 
tanker, the Dunlop discs 
are in the form of 
24in diameter rings 
secured to the brake 
drums previously used 


Centre: Dunlop single 
caliper air-hydraulic 
disc brake on the 
Dyson Aerovan tandem 
axle semi-trailer unit 





Left: Display of the 
Westinghouse air pres- 
sure assisted hand- 
brake, as fitted to 
the Thornycroft Antar 


output characteristics comparable with those of the estab- 
lished Lockheed Hydrovac range; they are suitable for vehicles 
having a gross weight of up to 24 tons. Though the piston 
of the Airpak power cylinder is, of course, operated by air 
pressure instead of vacuum, the new unit is of generally 
similar design to the Hydrovac. It has an integral reservoir 
of sufficient capacity for emergency conditions, eliminating 
the need for a separate container, and has been designed to 
accommodate an integral unloader valve; alternatively, a 
direct pipe connection to this component can be provided. 

The Thompson retarder has been introduced by Auto- 
motive Products Co. Ltd. to relieve the normal braking 
system in decelerating a vehicle and controlling its speed 
down long gradients. It converts the energy into heat, most 
of which is dissipated through the vehicle’s cooling system, 
the remainder being radiated from the retarder’s finned outer 
surface. The Thompson unit operates on the fluid coupling 
principle and has no frictional surfaces to wear or require 
adjustment 

A petroleum-base hydraulic fluid forms the energy con- 
verting medium of the device, which can safely be applied at 
any speed and, within the heat-dissipating limits of the cool- 
ing system, for any length of time. The main components are 
a rotor-stator unit, designed for insertion in the propeller 
shaft drive, a heat exchanger, a reservoir, hose connections 
and a driver’s control. The rotor, which has a toroidal cross 
section and radial guide vanes, rapidly accelerates the fluid, 
at the same time redirecting it along a toroidal path. When 
the fluid leaves the periphery of the rotor, it is at its maximum 
velocity, and is then directed into the stator. The stator has 
the same cross section as the rotor but, being stationary, 
retards the fluid, though its redirection along a toroidal path 
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is maintained. This retardation continues until the fluid 
re-enters the eye of the rotor, to be accelerated again. Energy 
is, of course, taken continuously from the propeller shaft in 
accelerating the fluid, and is converted into heat during the 
subsequent deceleration. 

On its transfer from the rotor to the stator, some of the 
fluid is diverted by the self-pumping action into a tangential 
passage, whence it flows through a flexible hose to the heat 
exchanger, which transfers the absorbed heat to the cooling 
system. The cooled fluid is then returned to the retarder 
through another hose, and directed into the eye of the rotor. 
It is, therefore, apparent that the retarding action is a 
continuous, self-sustaining cycle. 

A reservoir, or loaJ'ng cylinder as it is called, stores the 
fluid until retardation is required. The driver then actuates 
the control valve, which causes compressed air to force fluid 
from the cylinder into the retarder circuit. The pumping 
pressure and amount of energy absorbed are determined by 
the rotor speed and the amount of fluid in the retarder. By 
varying the valve setting, and hence the air pressure, an 
appropriate distribution of the fluid between the loading 
cylinder and the retarding system is obtained. If the retarder 
tends to absorb more power than the valve setting permits, 


the pumping pressure exceeds the air pressure, and fluid is 
forced into the loading cylinder until a balance is reached. 
Thus, the driver can vary the retardation from zero to the 
maximum for any particular vehicle speed; the capacity of the 
installation is governed by the maximum air pressure per- 
missible in the system. When the retarder is brought into 


use, the air initially entrapped in the closed circuit is com- 
pressed by the pressure applied to the incoming fiuid; 
relaxation of that pressure, by the returning of the control 
valve to its neutral position, causes this air to expand again, 
so that the fluid is transferred back to the cylinder. 
Departures from previous disc brake practice have been 
made by two semi-trailer manufacturers. One of these manu- 
facturers, Cranes (Dereham) Ltd, has evolved an interest- 
ing experimental layout for the Z-axle four-wheel rear bogie 
of a 45 to 60 ton machinery trailer built for Pickfords. The 
problem of providing the necessary high friction pad pressure 
is solved by mechanical application with assistance from an 
air pressure diaphragm unit. Discs of unconventional design 
are employed: each comprises a deep rib, 1} in thick, cast 
within a wide steel drum of 18 in diameter; the rib is situated 
mid-way between the ends of the drum. Four moulded seg- 
mental pads, } in thick, are bonded and riveted to a clamping 
shoe on each side of the rib, the contact area of the pads being 
nearly half that of the disc. The inboard clamping shoe is 
keyed to the flanged end of the operating shaft, which passes 
through the outboard shoe and then through a short sleeve, 
at the end of which is a taper roller thrust bearing assembly. 
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A four-start Acme screw thread machined on the shaft, 
Near its outboard end, engages in a nut actuated by a lever 
The lever is linked to a Westinghous operating diaphragm and 
fitted with a ratchet and pawl automatic adjuster. When the 
lever is moved, the operating shaft is pulled outwards and the 
sleeve thrust inwards by the nut, so that the shoe pads grip 
the disc with an equal pressure on each side. The only 
connection between the wheel hub and the drum are twelve 
driving dowels, which are mounted in the hub and register 
in holes in the periphery of the drum. As a result, little of the 
generated heat is transferred to the hub, most being absorbed 
into and dissipated by the considerable mass of metal of the 
drum; the screw and nut, too, are well away from the disc 

A noteworthy feature of the one hundred and fifty 24 ton 
articulated milk tankers supplied by Mickleover Transport 
Ltd. to United Dairies is that each has been equipped with 
disc brakes by adapting the existing four trailing whee! hubs 
and discarding the drum brake equipment. This work was 
carried out in collaboration with Scammell Lorries Ltd 
the Dunlop Rubber Co. Ltd. The discs are 28 in diameter 
and 1} in thick; they are bolted to the hubs, and are well 
clear of the wheels in order to provide adequate air cooling 
The brakes are hydraulically applied by Dunlop equipment, 
and are said to have given more efficient service than the drum 
brakes previously fitted. 

Another semi-trailer equipped with disc brakes is the new 
Dyson Aerovan. Again, Dunlop equipment is used: it ts 
applied to both of the tandem axles, which have air suspension 
Each disc has two Dunlop calipers, and its mounting on the 
hub holds it well clear of the wheel. The brakes are applied 
by air-hydraulic equipment. In addition, the brakes on the 
leading axle embody Dunlop mechanical calipers, actuated by 
cable from the hand lever. 

It is claimed that hopping of the leading axle during braking 
is effectively prevented on the new Tasker twin-axle 16 ton 
semi-trailer. This axle carries a load of about 9 tons and is 
fitted with twin-tyred wheels and Girling 15} in diameter 
6in wide two-leading-shoe brakes. Since the 
carries only 5 tons, it is of lighter construction, and has single 
wheels fitted with 15} in 3} in brakes. Application of the 
brakes is effected by diaphragm type cylinders mounted in 
the middle of the axles. 

The two rear springs on each side are art 
balance beam having arms of unequal length; the rear end of 


and 


trailing axle 


ulated by a 


the heavier, leading, spring is shackled to the shorter arm of 
the beam. Owing to its lighter loading, the trailing axle is 
efficiently braked with considerably less applied braking effort 
than is required for the leading axle, with a consequent 
reduction in the force tending to lift the leading axle during 
braking. The force is, in fact, approximately halved by this 
arrangement. In addition, the oscillations that tend to create 
axle hop are obviated by twin-piston hydraulic dampers, 
mounted one on each side of the chassis frame and acting on 
the longer arms of the beams. The combined effects of these 
features ensure smooth, uniform braking, and radius rods 
are unnecessary 

Air assistance of the hand brake is becoming increasingly 
favoured, and is now available on certain Guy and Leyland 
models as well as being fitted as standard to the Thornycroft 
Antar Mark III. The Westinghouse equipment of this type, 
which is employed on the last-named vehicle, includes a 
control valve and a diaphragm cylinder. A short, flexible 
steel cable connects the drop arm of the hand lever to a bell- 
crank lever, one arm of which is coupled to the push rod of 
the diaphragm cylinder and the other to the brake tie rod 
Cable operation is provided for the valve, which controls the 
air supply to the cylinder. The cable is attached to a pivoted 
lever, on the hand brake control, which the driver actuates to 
disengage the ratchet pawl when applying the brake. Move- 
ment of the brake lever thus causes air to be supplied to the 
cylinder, to assist the manual effort 

Once the brake is fully applied, air is released from the 
cylinder but the brake is held on by the ratchet mechanism. 
When the driver grips the hand lever to release the brake, air 
pressure is again supplied to the cylinder to relieve the load 
on the ratchet, but is cut off when the hand lever is returned 
to its off position. The flexible connection between the hand 
lever drop arm and the bell-crank lever permits the pawl to 
be disengaged while a braking force is being applied. 

In an alternative arrangement, as installed on the Leyland 
Octopus eight-wheeler, a diaphragm cylinder is not used; 
instead, a pull type brake valve is incorporated in the tie rod 
system from the hand lever. This valve is operated when the 
hand brake is applied and supplies compressed air from the 
reservoir to the brake cylinders. Since it is of the progressive 
type, the degree of air assistance is proportional to the move- 
ment of the hand lever. Manual application is unaffected by 
failure of the air supply or by fracture of one of the pipelines 


Electrical Equipment and Heaters 


Rectified A.C. Systems. Sealed-Beam Lamps and Other Improvements in Lighting 


I+ was evident from this year’s Commercial Vehicle Show 
that widespread adoption of the rectified a.c. system 1s 
imminent, so far as public service and other vehicles with 
heavy electrical loads are concerned, and that a simular 
change is contemplated in regard to other commercial 
vehicles. On many types of vehicle, the electrical loads are 
now so high that the dynamo, which hitherto has served 
the needs of commercial vehicles exceptionally well, fails 
to give the required output, notably at low speeds. The 
alternator is capable of doing this, even at idling speed. For 
public service vehicles, owing to the high ratio of standing 
to running time, satisfactory output at that speed is most 
desirable. 

As might be expected, the rapid strides recently 
with transistors have resulted in their application to the 
output regulation of automobile generators. Fully or partly 
transistorized control units were exhibited for use with 
rectified a.c. systems of C.A.V., Lucas, and Simms manu- 
facture. Simms Motor Units Ltd. also displayed new 


made 
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designs of 4) in diameter dynamo and starter specially 
developed for light vehicles 

With the object of providing improved headlighting, and 
thereby contributing to safer night driving, the four-head- 
lamp arrangement is being widely applied to passenger and 
long-distance transport vehicles. For the same reason, it is 
of interest to note that the sealed headlamp unit, with its 
more accurately controlled light beams, is now being exten- 
adopted for the normal double-filament headlamp. 
Another useful contribution is the new C.A.V. panel 
warning light, with ready means for the driver to reduce 
the light intensity to a level suitable to his own particular 
need. Of interest also are the new styles of C.A.V. rear and 
stop lamps, and Lucas flashing type turn indicators. For 
coaches and public service vehicles, the C.A.V. fluorescent 
light unit affords an effective means of appreciably reducing 
the load on the battery without sacrificing light intensity, or, 
alternatively, of providing markedly improved interior 


illumination for a given electric current consumption rate. 


sively 


463 





dee 4 


kale ect 


& 


- 


The gear driven, C.A.V. alternator on the Guy Wulfrunian. This alternator 
is capable of giving maximum outputs of 29 and 35 amperes at engine 
idling speeds of 350 and 400 r.p.m. respectively, and its self limiting 
output at a maximum speed of 8,000 r.p.m. is quoted as 60 amperes 


New developments on batteries mainly cover construc- 
tional changes to give longer life and easier maintenance. 
The application of electrical controls to automatic gear 
changing is exemplified by the C.A.V. and Self-Changing 


Gears exhibits. A noteworthy innovation for road tankers 


is the C.A.V. battery powered, tanker-discharge equipment, 
providing compact pumping arrangements independent of 


the main engine. 

Among the new accessories are the more powerful electric 
windscreen wiper produced by AC-Delco for the Bedford 
TK trucks, and the K.L.G. heater plug, with sheathed 
element, manufactured by Smiths M.A. Division. To judge 
by the wide range of heater and air-conditioning equipment 
displayed, the comfort of passengers and drivers of all classes 
and makes of vehicle would appear to have been carefully 


and exhaustively studied by the various manufacturers. 


New rectified a.c. systems 

Introduction of these systems has been facilitated by the 
recent advances made in the manufacture of heavy current 
semi-conductor diodes capable of rectifying currents of the 
order of 50 amperes. In spite of the greater bulk of the 
well-known selenium rectifier, however, it is likely that it 
will for some time be preferred to the semi-conductor recti- 
fier for heavy current systems—especially where cost is a 
primary consideration. 

The transistor, or 
course, be made to conduct or cut off current in an electrical 
circuit by the application of a small voltage to either its 
emitter or base. It is an attractive alternative to the electro- 
magnetic vibratory regulator. The value of the voltage 
applied to the control electrode—base or emitter—deter- 
mines the internal the circuit, which can be 
varied virtually from zero to infinity. Such a device is 
eminently suitable for regulating the field current of a 
generator, to control the output according to the desired 


solid-state switching device, can, of 


resistance of 


needs. 

Where, as in the partly transistorized control units, the 
electro-magnetic vibratory regulator is retained, it is only 
required to regulate a pilot circuit current, which is con- 
siderably less than that of the field circuit. The vibratory 
regulator is thereby relieved of the exacting duty previously 
imposed upon it, and consequently the contact life and 
durability of this component is greatly increased 

The C.A.V, 24 volt a.c. system is designed for a maximum 
output of 60 amperes at 27-5 volts and is intended for use 
on public service vehicles operating in conditions of dense 
trafic. This equipment comprises a 7 in diameter 12-pole 
alternator of the imbricated-pole design, similar in construc- 


4o4 


tion to the 8in diameter unit described in the November 
1958 issue of Automobile Engineer, a dry-plate selenium 
rectifier unit and a control board, of which two alternative 
types are available. One is provided with a conventional 
vibratory contact regulator and the other is a fully tran- 
sistorized unit, in which a medium-power transistor in the 
alternator field circuit is controlled or driven on and off by 
a low-power amplifying transistor having a zener diode in 
its base circuit. The switching cycle is initiated by the 
breakdown of the diode, when the alternator output reaches 
a predetermined value. 

Both control boards are identical in external appearance, 
size and weight. Included in each is an isolating relay, 
which serves to disconnect automatically the charging circuit 
from the battery, when the alternator is at rest. The 
recommended drive ratio for the alternator is between 
2-3:1 and 2-5:1. With a 2-5:1 drive ratio, the alternator 
cuts in well below the engine idling speed and gives maxi- 
mum outputs of 29 and 35 amperes at engine idling speeds 
of 350 and 400 r.p.m. respectively. The self-limiting output 
of the alternator at a maximum speed of 8,000 r.p.m. is 
60 amperes. Although a belt drive, comprising three } in 
wide V-belts, tensioned to between 150 and 250 Ib pull, is 
recommended for the alternator, a gear drive is not pre- 
cluded, as is exemplified by installation of the C.A.V. 
alternator on the Guy Wulfrunian bus. 

Another unit designed for heavy-duty 24-volt service, and 
for the usual drive ratios in the region of 2:1, is the Simms 
a.c. generator set. It comprises an 8in diameter 8-pole 
alternator, a germanium diode rectifier and a fully tran- 
sistorized control board. The alternator, which is of the 
imbricated-pole design, has an output of 40 amperes at 
850 r.p.m. Since its cutting-in speed is 550 r.p.m, a satis- 
factory output under all conditions is assured, even with a 
drive ratio as low as 1-8: 1. 

The rectifier unit contains eight germanium diodes 
mounted on cooling fins. Six of these diodes constitute a 


Lucas output control 
unit for their alter- 
nator, with the cover 
of the pilot circuit 
relay unit removed 


Display of the Simms 8-pole alternator, the germanium diode rectifier 
assembly, with cooling fins, and the fully transistorized control unit. 
This alternator, which is of imbricated-pole design, has an output of 
40 amperes at 850 r.p.m, and its cut-in speed is as low as 550 r.p.m 
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three-phase bridge rectifier, and the remaining two are con 
nected in parallel and used as blocking diodes in the control 
circuit. For the purpose of providing a voltage reference 

current regulation, a resistance 1s rectifier 
unit. In the control unit, 
dispensed with entirely, and reliance for voltage 
regulation is placed on transistors, so there are no moving 
parts. The regulated voltage is set by a simple potentiometer 
adjustment which, once effected, requires no more 


housed in the 
electro-magnetic device Ire 


ind current 


attention 

For the lighter type of commercial vehicle, Joseph Lucas 
Ltd. has developed a 12 volt a.c. system, of an 
8-pole alternator with built-in rectifier, operating in 
junction with a separate control unit. The rectifier is housed 
within the slip-ring end bracket and comprises six 
diode recufiers form a_ three-phase 
circuit. An isolating relay is included in the system, to 
disconnect the alternator field and voltage regulator windings 
from the battery when the ignition switch is opened. The 
cut-in speed of the alternator 1s 800 r.p.m. and the maximum 
output builds up rapidly to 40 amperes at 2,000 r.p 
Beyond this speed, the maximum output ts limited by 
stator winding and cannot exceed 
60 amperes, alternator 
11,000 r.p.m. 

The output of the 
requirements of the battery, by 
vibratory relay, the contacts of which are in the 
transistor appropriately 
Consequently, when the engine 


consisung 


con- 


silicon 


connected to bridge 


reactance 
if the 


ippreciably 


should be run 


even 


, 
controlied {to suit 


alternator 1s 
means of an electro-mag! 
bas¢ 

a a inserted in the alternator 
field circuit. 
alternator voltage rises until the relay contacts oper 
opening interrupts the transistor 
because of the transistor action, the field current is c 
ably reduced. ut of the 
alternator allows the relay contacts to close 
lishing a high field current, which in turn 
alternator voltage rising again. Of course, the 
repeated many times per second to maintain the required 
value of alternator voltage. This system is notably suitable 
for vehicles with unusually heavy electrical loading, such 
those fitted with radio installations. It is 
suitable for delivery vans called upon to make frequent use 
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of the starter during the normal operation of the vehicle 
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base circuit 


current 
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Dynamo and starter motor for light vehicles 

Introduced for the first ime by Simms Motor Units Ltd 
are 4} in diameter dynamos and starter motors Ihe 
dynamo, a high-output machine of the non-ventilated type, 
with a cut-in speed of 1,470 r.p.m, has an output of 360 watts 
and a weight of 21 lb. An outstanding feature of the starter 
motor, which is of the coaxial type, is the 
gently engaging pinion, as distinct from the inertia engaging 
crash type. The switch and engagement mechanism 
fully coaxial with the armature. Although this 
model is simpler in conception than are the other 
the Simms range, it affords the same quiet 
engagement of the pinion and flywheel gear when starting 
It has been introduced to meet the needs of the quantity- 
produced lighter types of commercial vehicle 
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Lighting 

The Lucas sealed beam headlamp unit, with integral glass 
reflector, first introduced some months ago, is widely 
adopted. It is of interest to note that Lucas-approved units 
of the sealed beam type, supplied by the A.E.I. Lamp and 
Lighting Co. Ltd, are now available, for replacement 
purposes and conversions, from Mazda car bulb stockists 
From test data furnished by the A.E.I. organization, it can 
be concluded that the sealed beam unit should last at least 
three times as long as the bifocal bulb it replaces 

A still further improvement in road illumination is effected 


10W 
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by the four, or twin pair, headlamp system supplied by both 
he C.A.V. and the Lucas organizations. One of each pair 
of headlamps has a watt filament designed exclu- 
vely to provide the major portion of the driving beam. The 
ther lamp is a double-filament unit. A 50 watt filament is 
positioned at the focal point of the reflector and the optical 
system is designed to give the best possible meeting beam 
When the 


single 37 


main driving beam is on, the other filament ol 
watts and positioned below the 
more diffused 
portion of road. Thus, 

he main driving light, the four 374 watt filaments are in 

, giving a total of 150 watts; for the meeting beams, only 
the two 50 watt in operation. The extended 
use of this system, notably on passenger and long-distance 


this second lamp—of 37 
fiiament 


to illuminate the 


meeting beam provides a wider, 


nearer the 


hiiaments are 


C.A.V. four headlamp system, as installed on a Daimler double-deck bus 
One pair of lamps has a single 374 watt filament designed 
exclusively to provide the major portion of the driving beam The other 
two lamps are double filament units: a 50 watt filament at the focal 
it of the reflector gives the best possible meeting beam, while the 
nother 374 watt filament, gives diffused light to supplement the 

ng beam by illuminating the kerb and foreground of the road 


of eact 


transport vehicles, marks another step forward in providing 
drivers with better and safer headlighting 

To meet the demand for flush fitting fog and long-range 
lamps, two new models of the CFT and CLR lamps have 
been added to the Lucas range. In addition, the Lucas 
L617 flasher indicator lamps are specially designed for 
commercial vehicles. Adaptable to all types of vehicles, 
ivailable in a variety of shapes for rear, 
The new C.A.V. panel warning 
imp 1s a that incorporates a dimming arrange- 
ment, operating on the principle of polarization of light, 
whereby the driver can adjust the brilliance by rotating the 
lamp bezel. This device consists of two polarizing discs, 
one fixed and the other rotatable. By turning one disc 
relative to the other, the amount of light passing through 
the discs can be gradually reduced until only a small circle 
of light, of about in diameter, is apparent at the centre 
of the window 

Che installation of fluorescent interior lighting in buses 
and coaches can be effected with the C.A.V. type 363 
light unit. The great advantage of this form of lighting is 
its efficiency, which permits more than a 50 per cent reduc- 
tion in current consumption, as compared with tungsten 
filament lighting, for the same interior illumination. 
Alternatively, the interior illumination can be more than 
doubled, in its intensity, for the same current consumption. 


these lamps are 
ront, side, and roof fitting. 
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OldhamPgdouble-sleeve 
multi-tube battery, with 
a section cut away to 
show the construction of 
theplatesandconnectors 


Exide Auto-fil battery 
with its single filler cover 
swung back to reveal the 
porcelain balls that seal 
the ventilation holes 


Above: The C.A.V. M274-3 motor for tanker discharge. This motor drives 
a centrifugal or a gear type pump, which can be installed in any con- 
venient position on the vehicle, and which will discharge approximately 
5,000 gallons of water per hour against a pressure head of 20 ft; with 
this load, the current consumption at 24 volts is 45 amperes 


Below: AC-Delco are now producing this powerful screen wiper, with 
17 in blades, for the Bedford TK truck. The twin blades sweep an 
area of 7 ft®, which is almost the whole of the area of the windscreen 


Available for 12 and 24 volt systems, the new C.A.V. 
fluorescent light unit converts the battery d.c. supply to the 
250 volts needed for the tubes. Hitherto, rotary or 
vibratory inverters have been used, which not only have a 
limited life but also need appreciable attention in service. 
This new unit takes advantage of recent developments in 
transistors to provide an inverter with no moving parts. 
The resultant unit is more compact and lighter, and has 
a much longer life than the earlier designs. 


a.c, 


Batteries 

No strikingly apparent changes in battery design were 
evident, with the exception of the new Exide Auto-fil 
design. In this unit, the usual filler plugs are replaced by 
a rectangular recess joining the filler tubes of all cells, and 
adjacent to each tube is a small vent hole on which rests a 
porcelain ball. A single cover, with projections registering 
in the filler tubes, encloses the recess. Flanges at the top 
of the projections ensure that, when the cover is fitted, the 
balls are lifted from their seatings to provide cell ventilation. 
Removal of the cover for topping-up allows the balls to 
seal the cell vent holes and so form an air-lock. Water 
poured into the recess from an ordinary bottle will raise 
the electrolyte level in all cells until it reaches the underside 
of the filler tubes when, owing to the air-lock, the level in the 
cells can rise no further. Additional water then fills the 
tubes until no more can be added. On replacement of the 
cover, the air-locks are released and the water in the tubes 
passes into the cells to raise the level to the permitted 
maximum. The filling operation is quick and easy, and 
the correct level is automatically obtained. 

Noteworthy features of the latest Crompton-Parkinson 
battery design are the tubular positive plate and specially 
armoured fiat negative plate enclosed in micro-porous 
The latest Oldham battery 
for buses and coaches is of the well-known Pg double-sleeve 
multi-tube construction, and has twin-post copper-cored 
plate connections to copper-cored intercell connectors, 
thereby combining maximum mechanical strength with 
minimum electrical resistance. New additions to the Lucas 
streamlined cover battery range are the SF7, SF9 and 
SFL9 models, specially suitable for commercial vehicles. 


synthetic separator material. 


Accessories 

Of the new accessories exhibited, the AC-Delco 17 in 
blade screen wiper, specially designed for the deep one-piece 
curved windscreen on the latest Bedford TK truck, is worthy 
of comment. The blades, mounted on 18in arms, sweep 
an area of 7 ft°, almost the entire area of the glass, in wide 
overlapping arcs. To ensure efficient operation under all 
weather conditions, a very powerful wiper motor has been 
developed; it operates in conjunction with a_ two-stage 
reduction gear designed to give a high overall efficiency. 
The first reduction from the motor speed of 3,000 r.p.m. is 
a 15:1 three-start worm, and the second is a 3}:1 straight 
spur gear reduction: these give an overall reduction of 
50:1 and a final drive speed of 60 r.p.m. 

A patented balancing system, to reduce fluctuations in the 
motor torque requirements, is provided by a tension spring 
attached to the linkage rods. This spring absorbs power on 
the downward stroke of the blades and gives up power on 
the upward stroke. The blades are pivoted below the 
windscreen, which ensures that rain and snow are pushed 
downwards and outwards off the screen. 

Another development of interest to road tanker fleet 
owners is the C.A.V. battery powered tanker-discharge 
pumping unit. This comprises an electric motor driving 
a centrifugal or gear type pump which can be installed at 
the rear or side of the vehicle. The centrifugal pump, 
powered by a C.A.V. type M274-3 motor, will deliver 
approximately 5,000 gallons of water per hour against a head 
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of 20 ft; with this load, its current consumption is 45 amperes 
at 24 volts. The advantages of the battery powered unit are 
no need of engine power take-off arrangements, an entire 
absence of exhaust fumes in confined ilence in 
operation and simple switch control. So far as 
also compares favourably with the 


spaces, 
initial cost 


con- 


is concerned, it 
ventional discharge system. 

The K.L.G. sheathed element 
development applicable to compression swirl type diesel 
engines. The enclosure of the element within an Inconel 
sheath protects the element from the combustion gases and 
the mechanical stresses arising from engine vibration. More- 
over, the accommodating hole diameter for the element Is 
small, as also is the overall diameter of the plug. In 
consequence, encroachment in the cooling space and com- 
bustion chamber is small. Another feature of this arrange- 
ment is that all the plugs can be connected in parallel to a 
12-volt battery. As indicative of the loading, each plug 


heater plug is a new 


takes 75 watts at 11} volts, and with this loading an element 
temperature of approximately 1,050 deg C is attained 


Electrical controls for transmissions 

In the past two years good progress has been made in the 
design and application of electrical control to fully auto- 
matic transmission systems, which are now being extensively 
applied, especially on public service vehicles. Apart from 
its benefits in respect of fuel economy and smoother gear 
changing, fully automatic transmission bas the great advan- 
tage of simplifying driving technique and relieving drivers 
of physical and mental strain. 

Good examples of this form of control are the C.A.V. and 
the Self-Changing Gears systems. In both of them, the 
basic components are a selector unit—usually mounted on 
the steering column—whereby the driver can exercise control 
over the system for automatic or manual operation, a speed- 
sensitive generator and a throttle switch, which relate the 
control to road speed and engine torque, a control panel 
whereby the electrical signals from the speed and torque 
sensing devices are translated into the required gear changing 
actions, and an electro-magnetically actuated valve unit 
which, by pneumatic or hydraulic pressure, engages the gear 
ratio appropriate for the engine operating conditions 

The signals from the sensing devices operate voltage- 
sensitive relays which, in turn, control switching relays, the 
contacts of which close the appropriate solenoid circuit to 
effect the required gear change. Over the past few years 
considerable experience has been with 
control systems and the current designs can be relied upon 
to give long and satisfactory service. 


gained electrical 


Heating and air conditioning 

New exhibits noted under this heading were the Smiths 
M.A. Division canopy heater and F370 transport vehicle cab 
heater, the Spherevent air control and thermostatically 
controlled metering water valve and, among the Key-Leather 
products, the Norway design of cab heater for commercial 
vehicles. Designed for fitting between the body panels, 
above the open area to the left of the driver, on double-deck 
passenger vehicles, the Smiths canopy heater operates as a 
fresh-air type unit, the warmed air being ducted to louvres 
in the upper and lower saloons. Two blower units within 
the heater casing deliver air at the rate of 400 ft®°/min, with 
a nominal heat output equivalent to 14 kW at 150 deg F tem- 
perature difference. This unit can also be used in warm 
weather for the circulation of cool fresh air. 

The new F370 fresh-air cab heater has a heat 
equivalent to 3} kW. An important feature of this design 
is that it is fitted with a detachable motor-plate, enabling 
speedy servicing of the motor and fan to be effected without 
the necessity of dismantling the complete heater unit 
Provision is also made for the operation of the unit as a 


output 


Automobile Engineer, November 1960 


recirculation heater whenever this arrangement is desired 
Demonstration of the Spherevent au 
especially suitable for coaches and ambulances, fully con- 


effectively through 


control, which 1s 


firmed the claims for air direction 
360 deg around its periphery and 180 deg to the plane of the 
This desirable feature is obtained by virtue ol 


which 


vent face 
a built-in deflection 


provide an air stream virtually parallel to the vent face 


renders it possible to 
The 
manually operated metering water valve assembly comprises 
i quadrant type temperature control coupled by a flexible 
operating cable to a valve. Working on the 
fluid expansion principle, the thermostatic unit consists of 
a valve, the opening position of which is determined by the 
quadrant control, which applies pressure through a spring 
attached to a temperature sensitive capsule. This permits 
a pre-set delivery of the 


vane, 


thermostatic 


an optimum valve setting, to allow 
engine coolant water to the heater matrix 

A sensing element from the capsule, placed in the air 
stream from the heater matrix, allows for further control of 
the valve by expansion or contraction of the capsule, under 
the influence of temperature fluctuation caused by varying 
conditions, around the datum setting of the quadrant 
For a given setting of this control, the temperature- 


road 
control 
sensitive capsule, by regulating the water flow, will maintain 
a constant heater air outlet temperature irrespective of tem- 
perature fluctuations with engine load 

Bedford TK 
defroster 
demister 


truck cab, the 
has 


For application to the 
Norway 


redesigned 


K-L 
unit, been 


ports It is 


and 
idjustable 
pull motor control, 
ventilation 


heater-demister 
to provide 
and operates in 


equipped with a push- 
control 


conjunction with the Bedford fresh-air 
An alternative model with its own fresh-air intake is avail- 


ible for the 4D vehicle made by the Ford Motor Co., Ltd 


This is the rear end of the Willowbrook Viscount Mk | luxury coach, 
which is one of those with fluorescent lighting for the saloon interior 
Another noteworthy feature is the arrangement of the raked rear window 

















The Dennis Vendor van, with some of its 
panels removed to show its construction 
Noteworthy features are the side door and 
the low height of the large flat floor 


Bodywork 


Reinforced Plastics More Widely Used; Examples of Mechanical Handling 


Equipment Installed in Vehicles. for Loading and Unloading Goods 


A STUDY of the exhibits disclosed an overall trend 
towards constructional improvement and the widespread use 
of new methods. There were many forms of construction, 
including the familiar composite type, all metal, all plastics, 
and integral structures, as well as combinations of two or more 
of these. Each manufacturer has explored the possibilities of 
new materials and new details of construction, all of which 
have their particular merits. Although more thought has been 
given to the comfort of drivers and crews, there is still 
considerable scope for improvement on the long-haul, heavier 
types of transport. 

It will be appreciated that the development of new methods 
of body building can be much facilitated by consultation 
between the manufacturer and operator. The benefits of 
co-operation of this type were revealed by certain of the 
vehicles shown at Earls Court. There is increasing emphasis 
on providing a low loading platform with a flat floor, and the 
numerous examples of this tendency included coaches, double- 
deck buses and goods transport vehicles. With regard to box 
vans, a considerable amount of thought has been given to 
pallet carrying and loading; and there is a variety of roller 
conveyors and special equipment, for stacking inside the van. 

Various painting systems are in use. Air-drying synthetic 
enamels are the most widely used, but high-bake synthetics 
are preferred for the light, quantity produced types of van. 
In the case of one covered van body, made of glass reinforced 
plastics, the two colours eriployed were embodied in the 
resin. It was noticeable that some exhibitors painted all their 
models in the same colours, giving a very pleasing effect. 
This was not always possible, however, since many vehicles 
had to be finished in the house colour schemes of the customers 
concerned, the results sometimes being scarcely aesthetic. 

A feature of the Show was the wide variety of trimming 
materials used, in many cases with excellent results. The 
popularity of p.v.c. materials has increased, and it was note- 
worthy that manufacturers are experimenting with the so- 
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called breathing types. These give ventilation to the cushions 
and prevent the clinging effect experienced with the normal 
p.v.c. coatings. 

Mickleover Transport Ltd. showed a good example of a 
reinforced plastics box van on the Karrier Bantam 2-3 ton 
chassis. This body is 11 ft 9in long ~ 6ft 6in wide < 6ft 6in 
high; it weighs 12} cwt and has three-door loading. The 
shell is moulded in one piece and is reinforced where neces- 
sary by integral ribs. A double-skin system is employed, with 
a foamed plastics core, and the wall thickness is 2 in. Pig- 
mented resin is employed for the gell coat of the outside skin, 
and on this coat the layers of glass and resin are built up. Then 
the framed core, in slab form, is applied and the inner skin of 
glass and resin is laid up on it. 

The floor is 1 in thick and has a non-slip surface; to its 
underside are bonded the wooden bearers for attachment to 
the chassis. Each of the three doors is of the roller shutter 
type, also made entirely from reinforced plastics material, 
without metal reinforcement. The lower part of the body 
exhibited was red and the upper part cream; an excellent 
finish and consistency of colour had been achieved. 

Thompson Bros. (Bilston) Ltd. have produced the Auto- 
tanker for B.P. This vehicle, intended for long-haul work at 
high speed on motorways, is of very interesting design in that 
the engine is at the rear and is attached to the lower part of 
the structure, which is of the integral type. The tank is of 
aluminium, argon arc welded, and has been made very rigid 
by the addition of box-section longitudinal beams at the top 
and bottom. It has six compartments, giving a total capacity 
of 4,000 gals. The main loads are taken by the compartment 
divisions, which are reinforced with box-section stiffeners. 

All the pipe-work and tank outlets are concealed by the 
attractively styled outer skin. This outer skin is in two 
portions, the upper of which forms the roof panel, as far as 
the drip line, where it is secured to the skin of the tank itself. 
The lower portion, which forms an apron, starts at the waist 
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line—where it is secured to the tank skin—and continues 
down to the bottom line of the body. Considerable care has 
been taken to blend the 16 s.w.g. aluminium outer skin into 
the tank form: it is bonded to the tank with an Araldite 
synthetic resin adhesive. 

The cab of the Autotanker is unusual in having its entrance 
door in the front panel, below the large wrap-round wind- 
screen. As a safety measure, there is a hatch in the roof of the 
cab, access to which is gained by means of a Jacob’s ladder; 
in addition, the side windows are large enough for emergency 
exit purposes. Leveroll level-ride seats are provided for the 
driver and mate. This type of seat is adjustable, to suit the 
weight of the occupant, by a control comprising a system of 
links and levers, and rubber torsion springs. Another item 
of interest on this vehicle is the provision of a Barr and Stroud 
prismatic rear view mirror which sights along the interior 
of the catwalk structure to give a good field of view directly 
to the rear. 

A triple-purpose pallet van, mounted on an E.R.F 
wheel chassis, has been built by Cockers of Southport. It is 
constructed of wood, with reinforcement, and has 
exterior and interior panelling of aluminium alloy and resin- 
Between the outer and inner 


R. 
steel 


bonded plywood respectively 
panelling is sandwiched a 2 in layer of Polyzote insulation 
The exterior of the model exhibited was painted in air-drying 
synthetic enamel. 

A roller floor of patented design is installed 
rollers are situated one on each side of the longitudinal centre 
line of the floor, about 9 in apart, and between them are fitted 
wooden floor boards. These boards are linked, in groups, to 
levers mounted on the outside of the vehicle; operation of a 
lever causes the appropriate section of the floor to be moved 
upwards to take the load off the rollers. The reason for having 
the floor in sections is that it enables any particular pallet to 
be secured or released as desired. A second pallet deck can 
be fitted above the first. It consists of two sets of light alloy 
channels carrying rollers: cleats are used to attach the out- 
board channels to the body sides, and the inboard channels 
are supported by removable tubular pillars. The van is 24 ft 
6 in long « 8 ft 0 in wide» 8 ft 6 in high, and can contain 24 
pallets measuring 48 » 40 in. 

One of the latest products of the York Trailer Co. Ltd. is 
a semi-trailer which, to save weight, is of chassisless construc- 
tion. All the framing is of aluminium, and it is fitted with 
corrugated sheeting of high-tensile aluminium. The flooring 
is of 1 in thick hardwood, laid longitudinally on high-tensile 
pressed steel cross members spaced 12 in apart. This vehicle 
is designed for loading and unloading by fork lift trucks, but 
pallets can be handled by means of a pair of portable roller 
tracks of a special type. The roller spindles are connected by 
a system of rollers and cams to an actuating hand lever 
Movement of the load is initiated by moving the handle to 
and fro. With this arrangement movement of the load is 
effected by its own weight so the manual effort required is 
small. 

A new and logical approach has been made by the Pressed 
Steel Co. Ltd. to the problem of transporting goods by both 
road and rail. Its result is the Roadrailer vehicle, shown to 
the public for the first time at Earls Court. The Roadrailer 
combines the two functions of a semi-trailer for road use and 
a railway freight carrier for fast goods trains, and the aim 
behind the design is to put the railways on equal terms with 
road transport for long-distance heavy hauls 

This vehicle has a van body 24 ft 7} in long 
8 ft 2 in high, giving a load-carrying capacity of 1,400 ft®. It 
is capable of transporting 11 tons of freight, with an all-up 
gross weight of 16 tons. Unitary construction is employed, 
and the underframe is arc-welded Cor-Ten high-tensile steel 
The structure consists of side sills and cross members, which 
are free to pivot around a central 5} in diameter continuous 


Two sets of 


8 ft wide 
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draw-bar tube fixed at the rear headstock. For minimum 
weight, the body is constructed of aluminium alloy; it is a 
stressed skin structure integral with the underframe portion 

The rear pillars of the body are 3 in « 3} in ~ 4 in aluminium 
alloy box-section extrusions, and a special extruded section is 
employed also for the cant rails. One vertical edge of each 
panel is formed into a channel, which overlaps the plain edge 
of the next panel to form a box section. The whole body 
structure is blind riveted. For the floor, an extruded alu- 
minium section, |} in deep, 1s used; the floor members run 
the full length of the body and are bolted to the cross members 
of the underframe unit 

There has long been a need in this country for a miniature 
delivery van. Such a van, of 5 cwt capacity, has now been 
introduced by B.M.C, in Austin and Morris versions. Since 
it has a lively performance and is easy to park and cheap to 
operate, it should quickly find its place for light delivery work 
in congested areas. Not the least of its good points is its 
attractive and perky appearance, which lends itself well to the 
adoption of a gay colour scheme 

This little van is of all-steel construction and its design is 
based on that of the highly successful ADO 15 car; the front 
end is virtually identical with that of the car, but the longer 
wheelbase and floor, necessary to obtain the desired capacity 
of 58 ft®, has given the van an overall length that is greater 
Even so; the length is only 10 ft 9{ in; the 
in and, because of the front wheel 
According 


by more than 9 in 
overall width is 4 ft 
drive, the loading height of the floor is only 18 in 
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Autotanker, produced by Thompson Bros. (Bilston) Ltd. for B.P. This 
vehicle is unusual in having its entrance in the front panel and an escape 
hatch, for use in the event of an emergency, in the roof of the cab 
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Right: Underfloor structure of the Pressed Steel Co 
Roadrailer vehicle. The cross members and sills are 
of Cor-Ten high-tensile steel joined by arc welding 





Below: Some of the sections that are employed by 
Pressed Steel Co. in the construction of the Roadrailer 
a, lower portion of the body side b, horizontal section of a front 
corner; ¢, ustration showing how the vertical edges of the side 
panels are shaped so that when fitted together they form upright 
members; d, section of a rear rner pillar showing the door and 
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Below: Martin Walter have produced this mobile shop on a Thames 15 
cwt chassis. Although standard components are largely used for the 
body, additional interior height is gained by the employment of a special 
domed roof of glass reinforced plastics. This view shows the wide 
transverse counter at the back, and the space for customers immedi- 
ately behind it; the lockers that can be seen on each side form seats for 
the customers to use while they are waiting to be served. Access 
to the interior is gained by means of the step below the rear sill 








to the makers, the unladen weight is 12 cwt, which is less than 
20 lb higher than that of the car. 
Karrier Motors Ltd. exhibited a very smart, ice cream van, 


with forward control, on the 2 to 3 ton Bantam chassis. The 
bodywork was built by M.T.S. and Co. (Coachbuilders) Ltd. 
and is panelled in aluminium. Features of this vehicle include 
a side entrance and a counter that provides built-in accom- 
modation for the equipment for dealing with soft ice cream. 
The counter top is covered in a decorative plastics laminate, 
of the melamine-faced phenolic type, having a check pattern; 
a roof lining of peg-board is employed to provide a degree of 
sound absorption. 

Slung under the body, alongside one of the side members 
of the chassis frame, is a generator that provides power for the 
two-temperature refrigerator. In this refrigerator are two 
ice cream conservators: one is maintained at —10 deg F, for 
storing the “‘lolly’’ type of product, and the other is kept at 
30 deg F, the correct temperature of the ice cream mix. 
Conveniently placed inside the vehicle is a soft ice cream 
dispenser, the delivery end of which is held at —25 deg F. 

The driver’s seat is a Chapman three-way unit, adopted 
because it provides easy access to the shop portion through a 
door immediately to the rear of it. Both the external and 
internal decoration of the example shown were tastefully 
carried out. The driving mirrors are unusually large and are 
anchored to the doors at two widely spaced points, to reduce 
the likelihood of damage and maladjustment 

Another mobile shop was that exhibited by Martin Walter 
Ltd, on a Thames 15 cwt chassis. This is an interesting 
layout in that, although the body is largely a standard pro- 
duction, the inside height of 6 ft 2 in is gained by fitting a high 
domed roof, of glass reinforced plastics, in place of the normal 
roof. The rear compartment of the vehicle is equipped with 
shelves and counters; at the back, behind a wide transverse 
counter, is a standing space for customers inside the rear 
entrance. Included in the equipment are two lockers on each 
side, which form seating accommodation. The counter tops 
and body linings are of washable plastics materials. 

Mention should be made of the Britannia luxury coach 
exhibited by Duple Motor Bodies Ltd, who, of course, are 
specialists in this type of vehicle. This body, which is 
mounted on an A.E.C. chassis, normally carries 32 passengers 
and has a central sliding door entrance. It is of composite 
construction, the hardwood framing having steel and alu- 
minium alloy reinforcements. For most of the panelling, 
aluminium of 16 and 18 s.w.g. is employed, but Zintec steel 
sheet is used for the rear corner panels. 

A noteworthy feature is the double-curvature windscreen, 
of toughened safety glass: it comprises three parts—a wide 
middle panel and two wrap-round quarter panels. This 
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windscreen, which was probably the largest with double 
curvature to be seen at the Show, plays its part in the har- 
monious front-end appearance that has been achieved. For 
maximum comfort, the design and layout follow 
aircraft lines: the seats themselves, which are trimmed in 
moquette, are of the adjustable bench type, and are fitted with 
adjustable footrests and folding tables. To give the passengers 
the best possible field of vision, the parcels racks are mounted 
on the body headrails. An alternative seating layout is avail- 
able on ‘ths model, to increase the accommodation to 41 
passengers. 

Among the firms who have given close attention to the need 
for greater driver comfort are Leyland Motors Ltd. The 
Company’s latest cab, known as Vista Vue, is mounted as 
standard equipment on the Comet, Super Comet, Octopus 
and Beaver chassis. It is an all-steel unit of double-skin 


seating 


construction, and has a steel frame fabricated from box- 
section members. The door aperture frame is a one-piece 
pressing, thereby eliminating corner joints. At the cab 


mounting points, rubber bushes are interposed between the 
structure and the chassis frame. Glass fibre is used in the 
roof for insulating purposes. 

All the underparts of the cab structure, including the 
wings, are coated during manufacture with a thick rubberized 
sealing material. Similar treatment is given to the inside faces 
of the door panels. The full-length doors are hinged at their 
front edges, and the height of the lower step from the ground 
is 20 in. 

An alternative cab, with moulded, glass reinforced poly- 






























ester resin panels, is offered by Leyland Motors. Although 
in this case, the mouldings replace the pressed steel panels 
of the standard cab, the steel frame structure is common to 
both. The moulded cab therefore has the same external 
appearance as the other but is approximately 2 cwt lighter 

A front entrance, double-deck bus exhibited by Park Royal 
Vehicles Ltd. is of unusual interest. This is the Bridgemaster, 
a 72-seat vehicle with an all-metal body of unitary construc 

tion and equipped with A.E.C. mechanical components. Its 
overall dimensions are 30 ft long . 8 ft wide . 13 ft 52 in high 

Seating accommodation is provided for 29 passengers in the 
lower saloon and 43 in the upper; both saloons have a full- 
length centre gangway. 

The main structure of the body is of steel, and it embodies 
full-depth truss panels riveted in position. In the entrance 
are jack-knife type doors, operated by the driver, and the 
spiral staircase is attached to the off-side of the body behind 
the cab. The floor of the lower saloon is constructed of light 
alloy and mild steel sections, to which high-duty light alloy 
panelling of heavy gauge is riveted. A single piece of resin- 
bonded plywood comprises the floor of the upper saloon. The 
front and rear dome panels of the body are glass reinforced 
plastics mouldings, but all the other panelling is of aluminium. 
All external main panels are blind riveted in position, and the 
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joints of the roof panels are all secured by solid riveting 

Weymann’s Ltd. has produced a single-deck bus, for 
Edinburgh Corporation, intended strictly as a utilitarian 
model for short routes. The body, which is mounted on a 
Leyland Tiger Cub chassis with underfloor engine, has an 
overall length and width of 30 ft and 8 ft respectively; its 
All-steel construction 1s 


seating capacity is 47 passengers. 


employed, and the main floor bearers are of back-to-back 
channel section, with timber inserts for attaching the floor 





These two illustrations are of the B.M.C. Mini-Van. This vehicle, 
which has a load carrying capacity of 5 cwt, is of all steel construc- 
tion, and its design is based on that of the very successful ADO 15 cor 


The body pillars are of top hat section, and the exterior 
panels are riveted to them. As on the Bridgemaster, the front 
and rear dome panels are polyester-glass mouldings. There 
is no inside panelling, except for the roof, which is of the 
double skinned type. A deep, channel-section truss stiffens 
each side: the upper flange of the truss serves as an anchorage 
for the seat fixing, and the lower one does a similar duty for 
the side of the floor. Resin bonded plywood, again, is used 
for the floor, which is covered with abrasion resistant p.v.c 
sheet material. All the passenger seats face forward and have 
tubular frames, the top rails of which are stainless steel. 

A typically Continental type of side entrance bus was 
shown by Kléckner-Humboldt-Deutz AG: it was the 
Magirus Deutz Saturn II bus, for city work. For such duties, 
the use of two side entrances 1s undoubtedly an advantage, 
since entering passengers are not hampered by those trying to 
leave the bus at the same time. Unitary construction is 
employed for the body, both the framing and outside panelling 
of which is of steel. The inside of the roof, though, is panelled 
in aluminium, the curved panels being perforated to promote 
air circulation between them and also to facilitate absorption 


of noise. Normally, the accommodation is for 32 sitting 
passengers, in single seats, and 52 standing. However, for 
peak traffic hours the standing accommodation can be 


increased to 72, thus enabling 100 passengers to be carried 

A service bus for one-man operation was on the stand of 
Willowbrook Ltd; it on an A.E.C. Reliance chassis 
This version is a standard 42-seat bus of lightweight con- 
struction with metal framing and glass reinforced plastics 
moulded front and rear ends. The doors for the front entrance 
and central exit are electrically operated from the cab, which 
is fitted with a change counter and ticket machine 

Another Willowbrook product exhibited was a 41-seat 
luxury coach, also on an A.E.C. Reliance chassis. The body 
of this vehicle also is of the company’s standard lightweight 
construction, with metal framing, but the seating is more 


was 


471 














The Duple Britannia luxury coach on an A.E.C. chassis has a double 
curvature windscreen of toughened safety glass: it comprises a wide 
central panel and two wrap-round quarters, separated by slender pillars 


Right: Interior of the Burlingham Seagull 34-seat touring coach. Four 
Weathershields, three-way lift-up panels are embodied along the centre 
of the roof, the sides of which are glazed with Sundym glass. Clear 
Perspex panels are fitted in the front and rear domes of the vehicle 


luxurious. In comparison with the bus just mentioned, this 
coach has more modern styling of the rear end, by virtue of a 
raked rear light. 

The A.E.C. Reliance chassis formed the basis of yet another 
coach, the 34-seat Seagull 70 touring model built by H. V. 
Burlingham Ltd. Steel body pillars of standard section are 
employed, and incorporate timber battens to facilitate 
attachment of the exterior panels. The body has a front 
entrance, in which is fitted a single-panel hinged door pro- 
viding easy access. Transparent panelling is used for the 
mid-portion of the roof, where there are four Weathershields 
lift-up panels of the three-way type, and panels of the same 
material are fitted in the front and rear domes. The side 
panels of the roof are glazed with Sundym glass, four panes 
on each side. Comprehensive heating and ventilating equip- 
ment is a feature of this body, and the fresh air intake is in 
the front panel, between the two destination indicator boards. 
The seating accommodation is of pleasing appearance and is 
very comfortable: each seat is fitted with a Chapman four- 
position adjustable squab and a foot rest. Moquette is used 


for the seat trimming, in combination with hide facings, and 
the side lining panels are trimmed with Vyweld material. 
The parcels racks, of the inslung type, have a nylon mesh 
base, and their aluminium frames are finished by silver 
anodizing. 

Two versions of the Embassy 41-passenger coach were 
exhibited by Plaxtons (Scarborough) Ltd; one of these was 
mounted on a Leyland Leopard chassis, and the other on a 
Bedford S.B.1. chassis. An outstanding feature of these 
vehicles is the use of Vitaweb resilient platforms for the seat 
cushions, in the interest of improved seating comfort. It 1s 


claimed that these platforms are very effective in absorbing 
road shock, besides giving a degree of compensation for 
different weights of occupants. Each platform consists of a 
sheet of high-tensile rubber, #, in thick, suspended from the 
seat base by six hooks which are bonded in position during 
the moulding operation. 
holes are embodied in the rubber sheet. 


To permit air circulation, large 
This design is 





claimed to allow thinner foam cushions to be used than does 
the conventional type of platform. 

To demonstrate the uses of its new extruded snap-section 
panelling, The British Aluminium Co. Ltd. exhibited a partly 
built-up van body. This interesting component, which is an 
extrusion, combines the panel and a reinforcing pillar; 
adjoining sections are interlocked by means of a series of 
projections from the reinforcing portion. No rivets or bolts 
are necessary to effect the joint but it is suggested that the 
mating surfaces be sealed with an Araldite compound. 
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CURRENT PATENTS 


REVIEW OF 


Body sill construction 


constructions are pro 
vided with essentially smooth or plane 
surfaces and the greatest width 1s 
commonly disposed approximately at the 
level of the driver’s elbow. The unpro- 
tected region intermediate the front and 
rear wheels is likely to be exposed to water 
and mud thrown up by the front wheels 
The sill construction proposed is designed 
to screen the body and door surfaces and 
prevent them becoming soiled in operation 

The sill is formed by a longitudinal 
bearer member A consisting of part B, 
preferably integral with the vehicle floor 
pressing C, and part D attached by weld- 
ing. On its outer face, member A is 
furnished with a channel-section decora 
tive strip E fitted over a corresponding 
channel, pressed out of part D, and secured 
by welding. The web portion of strip E 
is pressed inwardly to a vee-section; the 
upper part at 8 deg and the lower part at 
15 deg, for example. In this manner, the 
door gap and the adjacent portion of the 
door is screened from the impact of water 
and road debris 


Modern body 


| 
| 
| 


No. 849404 


By suitable configuration, the upper 
flange of strip E serves to cover the 
junction flanges of parts B and D and 
form an abutment face for the sealing 
strip F carried by the door. At its free 
margin, the upper flange of strip E 
extends into the passenger compartment 
and is beaded to overlie and secure 
resiliently the floor covering G. Patent 
No 849404 F Porse he German, 


Blending and dispensing fluids 


Where certain fluids are to be blended 
it is essential that mixture is effected only 
a short time before being used. A par 
ticular instance is the use of acid catalysts 
in lacquers and enamels. As soon as the 
catalyst is added the mixture commences 
to harden and consequently it cannot be 
stored for future use. Mixing manually 
immediately prior to use is time-absorbing, 
is unlikely to produce consistently a 
homogeneous mix, and is liable to be 
wasteful of materials. The invention pro 
poses a method and equipment to ensure 
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No. 849621 


1 thorough and intimate mixing, and auto 
matically to prevent the quantity of the 
mixture exceeding 4 predetermined 
mount 

[he method consists of feeding 
more fluids under pressure into a chamber 
laving a primary mixing zone located 
ibove a main mixing zone From the 
primary zone the mixed fluids overflow 
to the main zone, from which the homo 
geneous mixture 1S extracted Feed 
pressure and the pressure in the main 
zone are maintained constant so that the 
pre-set quantity of mixture in the main 
zone cannot be exceeded 

Shown diagrammatically, the apparatus 
comprises a supply pressure pot having a 
main container A for lacquer and an inner 
compartment B for the catalyst, both sub 
jected to the same pressure of 10-12 Ib/in 
from an air line C. Pipe lines feed lacquer 
ind catalyst respectively to a lower mixing 
chamber and deliver through spray jets D 
to a_ reservoir-type tray I Suitable 
valves in the pipe lines enable the mixture 
ratio to be regulated about the normal of 
4:1 lacquer and catalyst; a micrometer 
lve is provided for accurate 
ment of the catalyst flow 

In trav E the fluids are 
wgitator F driven by air 
from there the mix flows 
main chamber where it 1s 
further agitator paddle H. Delivery to a 
gun is by way of outlet valve K 
it the base of the chamber 

When commencing operation, an air 
release valve J on a vent pipe is held 
open until mixture reaches the lower end 
of the vent pipe and appears at the outlet 
and is then closed. This is the means by 
which the level of the mixture in the main 
chamber is limited. As soon as the pressure 
of the air in the mixing chamber is raised 
to balance the feed pressure, the flow of 
unmixed fluids will until mixture 
is drawn off and the falls. Patent 
No. 849621. C. W 
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Servo-assisted hydraulic brakes 


A prime ystem is to 
ensure the maintenance of the pressure 
differential existing normally be:ween 
front-wheel and rear-wheel brakes of a 
vehicle despite any possible variation in 
their respective efficiencies. It is charac 
teristic of brakes that they are less 
susceptible to fade under prolonged use 
than are drum brakes. Thus, in a common 
rrangement involving disc brakes at the 
front and drum brakes at the rear of a 
ehicle, fading of the drum brakes will be 
likely to result in a change in the braking 
ratio and may endanger safety While 
particularly suitable in combination 
arrangements, the proposed system is 
desirably applicable to all-disc or all 
drum braking layouts 

rhe pedal operated, 
master cylinder A is connected to 
both drum-type rear brakes B. On onc 
brakes, as shown in detail, the 
back plate C is not fixedly mounted but 1s 
permitted a limited angular movement in 
relation to a torque bracket D secured to 
the axle casing servo-cylinder E 1s 


object of this 


disc 


such 


servo-assisted, 
actuate 


of these 


No. 849625 


attached directly to the back plate, so that 
when the plate moves on application of 
braking pressure the end of the servo 
piston rod is displaced by contact with 
bracket D. Servo pressure is utilized to 
actuate the two disc brakes F at the front 
of the vehicle and also to boost the master 
cylinder A. Thus, should the rear brakes 
fade, the lessened torque applied to the 
back plate will reduce the operative effect 
of the servo-cylinder and pressure in the 
brakes will be proportionately 
Patent N &49625 Dunlop 
Lid 


disc 
reduced 
Rubber Co 


Wheel changing on vehicles with 
pneumatic suspension 


On a vehicle equipped with pneumatic 
suspension of the rubber-bellows type, 
wheel changing is facilitated by arrange 
ments to isolate the individual pneumatic 
spring, release the pressure to atmosphere 
draw off air to establish a partial vacuum 
and thus collapse the bellows and raise the 
wheel out of contact with the road surface 
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Referring to the suspension layout diagram, 
A are the bellows springs, B is an air 
compressor driven either from the vehicle 
power unit or by an electric motor, C a 
compressed air reservoir, D the main valve 
regulating the compressor delivery, and E 
are level-regulating valves. These com- 
ponents represent the normal installation. 
To enable an individual road wheel to 
be raised when wheel changing, additional 
equipment is required. This comprises 
conduits F connecting individual bellows 
to a valved, selective control device G, and 
a vessel H provided with an inlet closable 
by means of a valve J. The vessel H is in 
communication with control device G and 
the suction side of air compressor B. In 
normal operation the compressor draws 
air from atmosphere through vessel H 
When it is desired to lift a wheel, the 
associated spring is put into communica- 
uon with vessel H by operation of control 
device G which also, by electrical means, 
starts up the air compressor. The coupled 
valves D and J are closed, and suction is 
applied to the suspension spring raising 
the wheel and its suspension arm or wish- 
bone, and sustaining them as long as the 
suction is maintained. On the completion 
of the wheel-change operation, return of 
the control G to its initial position closes 
the appropriate conduit F, valves D and 
are opened, the spring is recharged, and 
the wheel is brought to the road again. 
It is, of course, necessary for the vehicle 


body or chassis to be supported adjacent 
to the wheel before the spring is evacuated. 
Instead of using a temporary or an 
improvised means, supporting struts may 
be articulated on the chassis and each 
arranged to be moved automatically from 
rest tO a support position when the 
selector device G is operated. Such struts 
may be provided with abutments to limit 
the subsequent upward movement of the 
road wheel. Patent No. 849769. Daimler- 
Benz AG. (Germany). 


Hydrodynamic braking system 


In recent years, various schemes have 
been advanced for the application of rela- 
tively small hydrodynamic brakes, such as 
are used in dynamometers, to heavy trans- 
port vehicles. This invention propounds 
an extremely simple system that eliminates 
the usual hydraulic circulating pump. The 
hydraulic fluid—lubricating oil is suggested 

circulates in a closed system furnished 
with a spring-biased, variable-capacity 
reservoir of a maximum capacity about, or 
somewhat greater than, that of the hydro- 
dynamic brake. In normal running, there- 
fore, fluid is withdrawn from the circula- 
tion system and the brake can rotate 
without appreciable braking effect. 

The brake is applied by the admission 
of compressed air to the opposite side of 
the reservoir piston, which overcomes the 
constraint of the spring and forces the 
stored fluid into the circulating system to 
fill the brake. Control is by a single lever 
actuating a simple, two-way valve. To 
terminate braking, appropriate movement 
of the valve shuts off the compressed air 
accumulator and releases the air in the 
reservoir to atmosphere. Immediately, the 
spring moves the piston of the reservoir 
and fluid is withdrawn from the circu- 
lating system. 

Of straightforward design with a single, 
duplex-vaned rotor A running between 
two stator members, the brake is mounted 
on the vehicle framing. The brake shaft 
B forms an intermediate element in the 
main transmission line and is in driving 
connection, possibly through universal 
joints, with the power unit C and the 
propeller shaft. Fluid enters the brake by 
two inlets D at the hub and leaves through 
a single outlet E in the periphery. Opera- 
tion of a hydrodynamic brake transforms 
kinetic energy in the shaft into heat in the 


fluid, and this heat must be withdrawn 
from the system. Usually, the unit is 
jacketed and a special cooling system is 
provided, but in this invention the 
braking fluid serves as the _ cooling 
medium. 

On leaving the brake unit, the fluid 
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passes through a heat exchanger F and 
gives up heat to the otherwise conventional 
cooling system of the engine C. Coolant 
leaving the engine cylinder jackets passes 
through the exchanger before reaching the 
radiator. This arrangement is claimed to 
be of particular value. As the brake will 
be most used in descending long down 
grades, when the engine is running light 
and liable to become over-cooled, the 
heat added to the coolant system will 
maintain the temperature of the power 


unit at a relatively high optimum value. 
In open communication with the 
delivery line from the brake unit, the 


cylindrical reservoir G has a piston which 
is normally moved towards the head cover 
by a spring H, thus withdrawing fluid 
from circulation. To actuate the brake, 
valve J is operated to admit air from 
a pressure accumulator K to the head of 
the fluid reservoir, displacing the piston 
against the spring H and forcing fluid into 
circulation. The brake is released by 
operating valve J to cut off accumulator K 
and vent the reservoir to atmosphere by 
way of outlet L. In either case, brake 


response is immediate and the application 
can be controlled suddenly or gradually 
No. 

U.S.A.). 


as required. Patent 849529. 


Thompson Products, Inc 
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Disc brake torque control 


Although primarily intended for the 
disc brakes fitted to aircraft landing 
wheels, this method of automatically con- 
trolling brake torque to give smooth and 
uniform braking, and to prevent excessive 
braking, is likely to be of interest in other 
applications. In the diagrams, the rotatable 
disc A is of the aircraft type and is driven 
from the periphery. Embracing the disc 
is the caliper member B carrying the 
hydraulic brake cylinder and the friction 
pads in the usual manner. 

The caliper is supported from the axle 
casing on a cantilevered leaf spring C that, 
when the brake is released, carries the 
brake unit in position D. On the applica- 
tion of braking pressure a torque 1S 
exerted which causes the spring C to be 
deflected in the direction of disc rotation. 
With the bending of the spring, the radial 
position of the brake unit relative to the 
disc axis is shortened and the contact area 
of the friction pads is lessened, as shown 
at E. These two factors result in a reduc- 
tion of torque and tend to maintain 
approximately uniform brake torque. 

An alternative arrangement shows the 
brake unit mounted on a pivoted lever F 
and supported by tension spring G. Patent 
No. 850053. The Goodyear Tire and 
Rubber Co. (U.S.A.). 
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ven in its own time this car was something of a curiosity 
Then came mass-production, higher living standards and Advertising 
In the London area now, one in three homes has a car: 


the following table shows the breakdown by class.* 


CAR OWNERSHIP 


Today, it’s television advertising that creates and consolidates markets: 
television with its enormous impact, massive coverage and compelling powers 


of demonstration. As an advertiser on Associated-Rediffusion., 
London’s weekday television, you have all the advantages: 
plus access to over 2,600,000 homes in the most prosperous, 
concentrated area of Britain. A streamlined commodity deserves the streamlined 


promotional facilities that Associated-Rediffusion can offer. 


* These figures are quoted ft 


ASSOCIATED-REDIFFUSION 
RR mm mee 


London's Television, Monday to Friday 
i ©, k va Lond ms SY 
Manchester 1. Tt 
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NRP ZIDTA 


“BI-NICKEL” 


a dual nickel system 


employing 


Semi-Bright Nickel Process 
which produces a soft, ductile, sulphur-free deposit, 


in conjunction with 


Bright Nickel Solution 


Both N2E and 66, possess good levelling 
properties; can be filtered continuously 
through active carbon; produce bright, 
clean deposits in recessed areas. 


For zinc alloy die-castings use 
Efco-Udylite N2E semi-bright nickel plus 
Efco-Udylite 66H bright nickel. 


ELECTRO-CHEMICAL ENGINEERING CO. LTD. 


SHEERWATER, WOKING, SURREY. Telephone WOKING 5222-7 
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for machining either... 
... forged dies used in the manufacture of aircraft and automobile components 


... One, two or three components from rough forged billets at one setting 


KELLER AUTOMATIC 
TRACER-CONTROLLED 
MILLING MACHINES 


Yi i! 


Powerful machines fitted with automatic 
electric controls. 


Cutting action obtained by moving 





the machine elements, the work 


being held stationary. 


The size and weight of work does not 
cause deflection and, therefore, has 


no effect on cutting accuracy. 


No fixed distance between work 
table and spindle, thereby allow- 
ing a wide range of work thick- 


nesses to be accommodated 


Three types available in a range of sizes 


TYPE B.L. 
30” « 20” ONE OR THREE SPINDLES 


TYPE B.G.21 
5’ x 24',6 


TYPE B.G.22 
10’ x 5’, 12’ = 6’ & 14’ » 7’ ONE OR THREE 
SPINDLES 4 Keller BG-22 Machine installed in the Forging Division of High Duty 
4llovs Limited, Redditch. This set-up shows the machining of a die for 
producing part of an aeroplane undercarriage component. The die blocks 
used for the forging of this component are of alloy steel and weigh 43 tons 


Sole Agents :— unmachined. 


ALFRED : w/a 
HERBER r LTD.,COVENTRY  Factored Division, Red Lone Works qy)— 


AD. 353 





Automobile Engineer, November 1960 79 











80 








Where STRENGTH 


and 
LIGHTNESS 


combine 






Like the industrious ant, a John 
Thompson motor pressing is called 
upon to bear loads and stresses 
several times its own weight. 

With skill, technical knowledge and 
unique experience, John Thompson specialists design 
pressings that produce maximum resistance to shock 
and stress, with a minimum thickness of metal. 

This economy of metal enables John Thompson to 
produce pressings, to extremely accurate dimensions, 
which often cost less than components made 

by other processes. 

For the past 50 years—in an unbroken sequence 

of contracts—John Thompson have supplied motor 
vehicle pressings and components to many 

leading motor manufacturers, including Rolls-Royce, 
Daimler, Rover, Austin, Leyland, and Albion. 


JOHN THOMPSON ii 
MOTOR PRESSINGS LTD. CS. 
For detailed information write or ‘phone : , d 


JOHN THOMPSON MOTOR PRESSINGS LTD., 
WOLVERHAMPTON. 
Tel: BILSTON 41121 
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—with reversible spindle speeds 


—four speeds automatically selected per set-up 





A high-speed automatic chucking machine. 
All operations, except chucking, are automatic, thus several machines 
ean be run by one setter and one feeder. 

Four reversible spindle speeds, two under cut, and four feeds 
automatically selected during any one set-up. 

Right- and left-hand, internal or external, threads up to 10 t.p.i. 
can be cut. 

Independent cross-slide movements. 


Twenty eight reversible speeds from 35 to 1484 or 53 to 2200 r.p.m. 


Rapid traverse during idle motion, automatic change to feed rate. 





ALFRED ¢ } 
HERBER Z L7TD.,COVENTRY  Factored Division, Red Lane Works. Gli 


AD 530 
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NOW 
ROOTES GE 


SPECIFY 
WESTERN THOMSON 
WAX ELEMENT 
THERMOSTATS 


Many other manufacturers specify 
Western Thomson for their 
pressurised engine coolant systems 
including Rolls-Royce, Alfa Romeo, 
Jaguar, Leyland, Fodens, Perkins, 
Petters and David Brown. 

Western Thomson wax element 
thermostats are specially built to 
withstand pressure and vibration. 
They are simple and robust. They 
are actuated by the expansion of 
solid wax, and they have no stressed 
metal parts to suffer fatigue. Con- 
sequently, they give long trouble- 
free service in engine-cooling 





systems. 

Available for use with or without a 
by-pass, and start-to-open tempera- 
ture setting from 85° to 185°F. 





YY LOE LIGT! 


WESTERN 





yyy Uy y, 
WLLL LE 


CONTROLS LIMITED 


A MEMBER OF THE ADAMANT AND WESTERN GROUP OF COMPANIES 


THE AERODROME - READING - BERKSHIRE - TELEPHONE: SONNING 2351 - TELEGRAMS: ‘HAWK’ READING 
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know 


watt ? 


a | 


Which Wat? Watt! What? Watt... Snap! You know milliwatt? Millie.. 


Watt! Ever meter?... (Such levity. Deplorable. Fresh start.) 


You make, you test, you check, you measure... what? Distance? permittivity? 


salinity? impedance? wattage? Through long days, summer winter, you are making, 
testing, measuring, coping. But... 

Constant problems. Accuracy, speed, accuracy dammit. Semi-skilled staff, homely, 
neurotic, sweating. Need help. Need instruments strong, subtle, stable, electronic. 
Friend, you need help real bad. 

You know Wayne? (John, slow on smile, quick on draw! ... Yes? No.) 

You know Wayne Kerr? Ah. Should! 

Call in. Wayne Kerr, Ltd., close-measurement kings. Advanced electronic techniques. 
Original research. Design from first principles. To your requirements. 

Equipment. Test-gear. Exact. Compact. Transformer ratio-arm Bridges... 

Distance Meters . Signal Generators, Audio and Video... 

Microwave Wattmeters, Wavemeters Wave Analysers Super-Comparators ... 


Transfer Function Computers. And partridge in electronic pear tree. 


“Tit 


Wayne (precision) Kerr are members of Wilmot (capability) Breeden Group. Snap! 


Wilmot Breeden encianp 


lon, Manchester, Bridawater, Paris, Melbourne. 


Birmingham, Lor 
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How many minutes should it take to fix 100 nuts? 


* The accepted *time for assembling 100 5 16” slotted nuts and split pins is 197 minutes. 

* Yet need it take as long? The job could be finished in exactly 40 minutes using 
Simmonds self-locking nuts. Forty minutes! A nett saving of over forty shillings on every 
hundred assemblies, if you reckon wages at 5 - an hour and overheads at 250%,. 

* Nyloc self-locking nuts save many companies thousands of pounds each year. 

* There are also technical and other advantages so why not callin Simmonds to carry out 
a completely thorough costing of your present assembly methods? 


* All times shown are based on “‘The Handbook of Standard Time Data for Machine 
Chops” by Haddon & Genger, published by Thames & Hudson Limited, London. 


time saved is money saved 


SIMMONDS SELF-LOCKING NUTS 





4 ‘6. 
SIMMONDS AEROCESSORIES LTD - TREFOREST - PONTYPRIDD - GLAMORGAN FO) { member of the Firth Cleveland Group 
mingt ‘ r Sydne Johanne + terdam, Milan, > York, Mannheim and Brussels 
CRC 42N 


Branch London. Bir gham, Manchester, Glasgow. St kholm, Copenhagen. B ara 
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“ What I really 


mean to say a 


‘* You mean 
chucks mean Jacobs chucks 
because Jacobs chucks are 


the genuine chucks made by 
Jacobs—the best known 


name in chucks ’’ 


‘ Your dealer can supply 


renuine Jacobs chucks in all sizes 
, for hn medium or ns duty” INSIST 
| ON 


_/ GENUINE 


Sacobs 


CHUCKS 


THE JACOBS MANUFACTURING CO. LTO. ARCHER ROAD. SHEFFIELD 8 


Automobile Engineer, November 1960 





MAGNETIC CRACK DETECTION 


IS SIMPLE AND SURE 


Even when too fine to be detected by any normal 
inspection method, surface cracks can be discovered 
immediately with AEI magnetic crack detection 
equipment. Developed primarily for tests on com- 
ponents produced in the company’s own factories, 
ranging from large forgings to small pinions, this 
AEI equipment is very simple in operation. Use 
is made of a special magnetic fluid which, after passage 
of the magnetising current, enables all cracks to be seen 
with the unaided eye. Most requirements in industry 





can be met from the standard range of AEI crack 
detectors. Special equipment can, however, be made 


mend ) to order. 


The Metroflux Type “SA” universal magnetic crack detectur 

is an extremely flexible unit. It is of great value for testing 

components of large size or awkward shape, and for routine and descriptive leaflets. 
testing of mass-produced components, 


Please write for full technical details, 


Associated Electrical Industries Ltd. 


instrumentation Division Scientific Apparatus & X-Ray Department 
TRAFFORD PARK, MANCHESTER 17 


N/C201 





BESCO ALL STEEL 
TREADLE GUILLOTINE a 


24 in. wide x 16S.W.G. mild steel 
36 in. wide x 16S.W.G. mild steel 
48 in. wide « 16S.W.G. mild steel 


These treadle guillotines are specially designed £) EDWARDS: Lp, Lono0n 
to handle the extreme thickness mentioned ~ 
a unique effort for treadle guillotines. Great 
strength is obtained from the all-steel construc- 
tion; the treadles, beams, frames and gauge arms 
are virtually unbreakable. Built-in hold-down and 
adjustable gauges with concealed strip lighting if 
required, give economical, clean and accurate 
cutting. 

Two wide machines to cut 


72 in. wide x 18S.W.G. mild steel 

96 in. wide » 20S.W.G. mild steel 
complete this versatile range of treadle guillotines. 
The 36 in. and 48 in. x 16$.W.G. machines can be 
supplied for motor drive. All sizes are available for 
pneumatic operation. 


Excellent terms: monthly account, hire purchase 
or The FJE Machine Hire Plan. 





Registered Design 
No. 859515 





Designed and built by... 
EDWARDS HOUSE, 359-361 EUSTON RD., LONDON, N.W.1 


Phones: EUSton 5000 Telex No. 24264 Grams: Bescotools London NW1 
waord¢é ta LANSDOWNE HOUSE, 41 WATER ST., BIRMINGHAM, 3 
a a Phones: CENtral 7606-8 Grams: Bescotools Birmingham 3 
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Workshop angle 
and D.O. viewpoint 


Now that machining costs are so high, the 
legibility of working drawings has become of 
supreme importance. ILFORD Azoflex 
photoprinting papers give maximum legibility 
combined with speed of production and long life 
in normal storage and use. That is the workshop 
angle combined with the viewpoints of the 
drawing stores and D.O., 


More specifically, the D.O. is interested in the 
Azoflex dyeline process because no ducting or 
darkrooms are necessary ; the process is dry, there 


are no fumes or excessive heat generated. 


An economical and time-saving feature is that the 
correctness of exposure/machine speed can be 
gauged and adjusted immediately, even in the 
largest Azoflex models, because the Azoflex copy 
emerges fully processed in seconds and within 
view and easy reach of the operator. 
Inexperienced staff quickly grasp the simple 
details of Azoflex machine operation. 


Photograph by courtesy of Duraglass Limited 


(Ae, 


Your company might benefit . . . 


we | | Many business and industrial concerns find that it pays 

y A © Cx to hire certain AZOFLEX machines — rather than buy 
them outright. Enquiries will be treated with the utmost 
discretion, and will not commit you in any way 





Photoprinting Papers and Machines 


iLFORD LIMITED INDUSTRIAL SALES DEPARTMENT AZ22C ILFORD ESSEX 
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STANDARD 


USE 


CLANCEY 


\ A" VALVE GUIDES & “nit? TAPPETS 


\ SUPPLIED AS CASTINGS oe FULLY MACHINED 











CLANCEY L'™- BELLE VALE - HALESOWEN 


TH? LARGEST UANUFACTURERS OF VALVE GUIDES AND TAPPETS IN FUROPE 


TELEPHONE: CRADLEY HEATH - 694]1-2-3 


REMOTE 


for the consistent quality of their 
products. 


CABL ES LTD PACKINGTON HALL WORKS ° LICHFIELD - STAFFS 
e Phone: WHITTINGTON 284 & 285 Grams: “REMOTE”, LICHFIELD 

















of every type, either standard or to 
manufacturers specific designs. 
For around a quarter of a century 
Gill's Cables have been well known 
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TecaLemitT—LvuprIcaTION, of course. You see the 
Tecalemit target and arrow sign and take the car 
in for lubrication service. Grease pumps, pipes, 
lifts, oil dispensers, air compressors—everything's 
Tecalemit, right down to the grease nipples 

So it’s simple: Tecalemit stands for Lubrication 


But Tecalemit stands for flitration 

In spite of high compressions, greater loadings 
and higher speeds, modern car engine bearings can 
tolerate almost anything—anything except 
foreign bodies in their oil. Thus the Tec-element 
an oil filter element of astonishing efficiency 

Most leading British engine manufacturers fit 
Tecalemit oil filters and so recommend 
Tec-elements as replacements. Sound advice! 

But Tecaiemit make precision nyion piping too 
Nylon piping for automotive uses was once merely 
a Good Idea. If only you could use it, it would be 
cheap, vibration resistant, strong, supple, 
chemically inert and so on. But how could it be 
produced to precision limits? Tecalemit found 

the answer—a resounding and exclusive technical 
triumph. Nowadays such great names as Austin, 


IS IS 
@ Tecalemit 
isnt it? 


Aston-Martin, Ford, Jaguar and Rover use a 
great deal of Tecalemit extruded nylon piping 

for fuel lines and vent pipes. 

But Tecalemit are famous for oll firing 

Oil firing: it takes you out of the automotive field 
and into the brickworks and kilns. Much tidier 
brickworks, of course: no heaps of coal and slag. 
Just pipe runs, control panels, high efficiency and 
low cost. Oil firing is becoming a major industry 
in itself—and Tecalemit one of its most 
prominent names. 


But Tecaiemit make a thousand other things 
Grease guns, power pumps, hose reels, lifts, 
sprayers, washing units... automatic and 
multiple lubricating systems for machinery and 
vehicle chassis .. . air cleaners, breathers and 
ribbon elements (finest air filtration at lowest 
cost)...in fact,an amazing number of things that 
help keep industrial and automotive machinery 
washed, pressured, connected, controlled, raised, 
lowered, filtered 

Oh yes—and lubricated. For of course Tecalemit 
stands for lubrication. 


the Authority on Lubrication 


Tecalemit Limited 


- Plymouth - Devon 
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FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE- LONDON -E.C.3. Phone ROYAL 4861 


Rathbone 
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per formance eounte... 
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Nylon 66 plus 
Molybdenum Disulphide 


Nylatron GS offers all the property advantages of Nylon pius 
these improved mechanical characteristics: 
* increased wear resistance—lower coefficient of 
friction. 
* Higher heat distortion temperature. 
* Greater tensile strength — higher modulus of 
elasticity. 
* Lower coefficient of linear thermal expansion. 





Nylatron GS is available in a range of extruded shapes including 
round rod, cored bar, strip, plate and as an injection moulding 











powder. Send today for further details :— 
Polypenco Limited 
68-70 Tewin Road, Welwyn Garden City, 
Herts. Tel: Welwyn Garden 5581/2/3 
TRADEMARK A/D & ARB approved 
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THE BEARI 
FOR THE 
SIXTIES 


Glacier Reticular Tin-Aluminium on Steel 


Reticular tin-aluminium, as bonded to steel for high load-carrying capacity 
engine bearings, is an aluminium alloy, containing 20", tin and 1", copper, 
worked and heat-treated so that the tin is continuous only along grain edges, 
but not along grain faces, as is the case when this alloy is in the “as cast” 
condition. Working and heat-treatment enable the aluminium grains to bond 
into a continuous aluminium phase whilst the tin, although not distributed over 
the grain faces, is still a continuous network structure. 


The latest development in Plain Bearings, defined above in 
technical terms, offers manufacturers and private motorists 


New standard of load-carrying capacity. 
Exceptional life. 
Compatibility with conventional crankshaft materials. 
N Resistance to corrosion attacks. 
Micrograph of 
aluminium \ Y It has now been adopted by 
20 tin, as , VAUXHALL MOTORSLTD. PERKINSLTD. FODENSLTD 
— : . DAVID BROWN CORPORATION (SALES) LTD. - Tractor 
Division. THE FORD MOTORCO.LTD. RUSTON& HORNSBY 
LTD. AKTIENGESELLSCHAFT ADOLF SAURER 
Micrograph of — — "hes Our licencees, TRIONE of Turin, supply FIAT and 
aluminium — - . wT oe S.A.M.E. (Fratelli Cassani) 
a ros oe t ‘ es RETICULAR TIN-ALUMINIUM bearings are an exclusive 
° -* ° ‘ product of the Glacier Metal Company Ltd., and are also 
marketed by their licencees 


ILACIER 


THE GLACIER METAL COMPANY LTD’ ALPERTON WEMBLEY ' MIDDLESEX. 
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For all general purposes Amal ball joints are the best 
you can buy. The type 81 (illustrated) has Micrometer 
adjustment for wear or play; is instantly detachable 
without tools; Self-locking; Without spring pressure 


on head making for easy movement wiihout play. 


Brass body, steel headed pin. 


MA 


PEMMAUCY , 






@ UNIVERSALLY APPROVED 
BY LEADING AUTHORITIES 
ON ENGINEERING 


BALL AND ROLLER JOINTS 


Write today for full details of sizes, standard or non-standard. 


AMAL LTD. - 


Books on DI ESELS 


for drivers. mechanics. engineers 


and students 





Small Diesel Engines 


by Donald H. Smith, mi.mecust 


Describes the application and use of diesels in 
cars, light goods vehicles, taxicabs and tractors 
It is not a text-book but a simple introduction 
for the ordinary driver or mechanic who is 
called upon to handle unfamiliar diesel equip 
ment for the first time. The book is illustrated 
by nearly 30 exceptionally clear and simple 


line drawings 


4s. 6d. net. By post 5s. 
from leading booksellers 


DORSET HOUSE 


HOLDFORD ROAD 


STAMFORD 


WITTON BIRMINGHAM 6 .- 


The Modern Diesel 13th Ed. 


by Donald H. Smith, mimecu.& 


Provides detailed information on the charac- 
teristics of high-speed diesel engines and their 
fuel injection equipment. The latest trends in 
fuel and lubricant developments are covered, 
engines for road, rail, marine and industrial 


uses are discussed, and principal British, 
American and Continental engines in current 


use are reviewed 
17s. 6d. net. By post 18s. 8d. 
Published by Iliffe & Sons Ltd. 


STREET LONDON ee 
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THE MODERN 


DIESEL 
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Vertical or horizontal 
streamlined or functional 
THE INCREDIBLY 
VERSATILE VERSO 


Tiil 


This new Holroyd 2}” centres worm gear speed 
reducer has been designed to meet the need fora 
self-contained motorised drive suitable for con- 
tinuous use, and one which will look right in any 
surroundings. No matter what the application, it 
is possible to select from its variety of assemblies 
and mounting positions, an arrangement which 
makes it appear an integral part of the surround- 
ing machinery, and not an added afterthought. 


VERTICAL OR HORIZONTAL 
STREAMLINED OR FUNCTIONAL 
THE VERSO 
FITS YOUR PLANS PERFECTLY 


The Verso has all the famous features of Holroyd 
reliability and high efficiency. Centrifugally cast 
Holfos wormwheel; casehardened and profile 
ground alloy steel worm; ball bearings through- 
out; rigid cast iron casing and oil bath lubrication 
requiring no attention over long periods. Output 
speeds are from 14 to 300 rpm. Output torques up 
to 750 Ib. ins. Standard motors from | up to2 hp 


Please write for catalogue V.60 which gives further 
technical information. Yy roy 
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*“CROMARD” liners are optional fitment in * ALBION 
MOTORS’ “‘CLAYMORE” and ‘*NIMBUS*’ models. 


“CROMARD hard chromed cylinder 
liners eliminate the weak link cylinder 
wear—-so often the cause of premature 
overhauls 

In the British Isles, with good road surfaces 
long journey vehicles often give a satisfac 
tory cylinder life without chrome bores, but 
the shorter journey vehicle, frequently 
stopping and starting and running over 
cooled, is a very different story, and it is 
particularly for such applications that 
“CROMARD" liners are recommended 
and as an example are offered as optional 
fitment by ALBION MOTORS Limited 

If you are troubled by an uneven balance 
of engine wear, “CROMARD” liners will 
be an economical advantage to you 





f Tyemrore t/ 1 
MOTORS TLTD 


LAYSTALL CROMARD LIMITED 


DIXON STREET, WOLVERHAMPTON, ENGLAND Telephone: WUChampton 26941 











ee ae 
A Really Fast 


6s Torquer ”’ 
MMe aa 


SAFEST & GREATEST TORQUE 
WRENCH OF THEM ALL. 


Fast, Accurate, Foolproof. Will tighten 
1, 100 or 100,000 nuts to exactly the 
same degree of tightness. 




















RANGE-8 Models cover 2 to 700 
LBS/FEET. or .276 to 96.74 Kg./M. 
a”, 4", 2” & 1” Square drive 


Ca — 
oe) Triple Safety Signal by TOUCH, SIGHT & SOUND 
opy 


All models adjustable. No special setting rig required 


TOOL UP WITH 


Manufactured at 
BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, ENGLAND. 
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and the baby 


link A.E.Cc. & Austin with Hardy Spicer 


[wo motoring revolutions— the gigantic new A.E.C. 18 cubic yard “Dumptruk”’ 
and fabulous new Austin Seven. Both giant and baby have introduced entirely 
new standards of design and performance; and both are fitted with Hardy Spicer 
propeller shafts and universal joints. A.E.C. and Austin have been linked with 
Hardy Spicer throughout their motoring history. They know that research and 
development at Hardy Spicer have more than met the demands created by 
increasing strain on modern transmission equipment 


HARDY SPICER 

















= * ; = > ! I 
HARDY SPICER LIMITED 
CHESTER ROAD ERDINGTON BIRMINGHAM 24 * TEL: ERDINGTON 2191 (18 LINES) TELEX: 33414 


Birtielta 
Group 


Automotive Division of BIRFIELD INDUSTRIES LIMITED, Chester Road, Erdington. B gham 24 Tel: Erdington 2191 
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The liquefaction of gases is an important branch of low temperature 
physics. Its importance is stressed by the fact that, of recent years, 
increasing use has been made in both industry and science of liquefied 
gases, such as oxygen, nitrogen, helium and hydrogen. 


In the automobile industry new methods of increasing the flow of 
production are constantly being sought. One such method, involving 
the use of liquid oxygen, or nitrogen, is involved in the term 
“Shrinkage Fits”. This denotes a process of freeze-shrinking the shaft 
or insert by immersion in either of these liquefied gases, down to 
minus 185/196°C. The simplicity of such a process, combined with its 
saving of many hours, gives it a considerable advantage over more 





traditional methods. 


Here, at Dupree Swift, we make the spherical copper high-vacuum 
container (above right) for storage of liquid oxygen or nitrogen, and 
the cylindrical, or soaker type (left), for immersion of the insert, as 
stated above,in either of these liquefied gases. 





Our catalogue will tell you more about our products— 
just write or telephone. 


UPRE& ky WIFT 23/25, Broadwall, Blackfriars, London, S.E.1. 


& COMPANY LIMITED 
Established 1919 Tel: WATerloo 5750 








B. PRIEST 6 SONS LTD-o 


PHONES CRADLEY HEATH 66501 


LD HILL: STAFFS: Enc. 





Automobile Engineer, November 1960 





ex 
—— 





at Donald Ross & Partners Ltd... 


a subsidiary of Murex Welding Processes Ltd 


The modern factory of the above company at Crawley exemplifies progressive thought 
in design and layout. Careful thought was also given to the selection of plant and 
equipment for this factory. A ‘70 Junior’ Lathe was chosen for the Turning Section— 


a choice which has been justified by performance. 


WAKEFIELD ROAD 


WOODHOUSE £ MITCHELL | = ror 


GRAMS WOODH SE BRIGHOUSE 


we a4 
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THE BEST IDEAS ARE HATCHED 
AT BRAYHEAD 






Whether it be springs, pressings, clips, wire forms . . . whatever 
the type . . . of one thing you can be absolutely certain, 

the best high speed production ideas are hatched at Brayhead. 
Call in Brayhead on your next job. See the team of 

Brayhead Specialists. The result will be the ideal answer to the 
problem — made to exacting standards at a realistic price, made 
to precise specifications and delivered on time. A good idea? 
Most certainly! As we said — “‘the best ideas are 

hatched at Brayhead”’. 


BRAYHEAD (ascot) LTD 


KARATEP! WORKS - KENNEL RIDE - ASCOT + BERKS © Tel: Winkfield Row 427.8 or Ascot 1907 8/9 
Grams: Brayhead, Ascot. 





The Motor Vehicle 


By K. Newton, M.C., B.Sc., A.C.G.1., A.M I nst.C.E., M.I.Mech.E. and 





W. Steeds, O.B.E., B.Sc., A.C.G.1., M.1I.Mech.E. ’ 
The standard The Motor Vehicle 
reference book This book deals comprehensively with engines, carburation, C0 eT 
carburettors, transmission, axles, brakes, steering, suspension se - 
for students, and chassis details, and includes sections on modern petrols, fuel and 
lubricating oils. Both petrol and diesel engines are discussed . 
draughtsmen and in great detail and the present state of the gas turbine as ae 
. applied to road vehicles is considered. The text uses non-technical 
owner-drivers language as far as possible, the aim being to provide an 


accurate but straightforward explanation of automobile 
engineering theory 
4§s. net, by post 46s. 9d 6th Edition 





Automobile Electrical Equipment 


By A. P. Young, O.B.E., M.I.E.E., M.1.Mech.E., F.1.W.M. and 


Theory and practice L. Griffiths, M.I.Mech E., A.M.LE.E 


for students, Deals exhaustively with every aspect of generation, lighting, starting 
, and ignition as applied to automobile engines and is invaluable 
designers, to students, designers, repair men and owner-drivers. The 
. — fundamental principles underlying the design of each piece of 4 #, reows 
automobile electricians equipment are fully explained, followed by the practical details, ak, ro 
. with diagrams and photographs to make every point clear. en 
and motorists 30s. net, by post 31s. 6d. 6th Edition 


from leading booksellers 
Published for ‘‘Automobile Engineer’’ by 





ILIFFE & SONS LTD DORSET HOUSE STAMFORD STREET LONDON S.E.1 
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C. R. COUPLINGS 





They are silent 
They will accommodate small misalignment 
wear or chatter. Any flexing takes place wit) 
resilient insert —not by sliding 

This insert is of Nitrile synthetic rubber which is in 
pervious to oil (eight times as good as Neoprene). 

The coupling cannot be incorrectly re-a 
Consequently accurate timing of driven equipment 
maintained 


SIMMS MOTOR UNITS LIMITED - EAST FINCHLEY - LONDON -: N2 
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All th id 
ll the evidence... 
Get this B’under | 
| 
IS U er .. of laboratory investigations, confirmed by 
You Y bonnet many years’ experience in service, shows that 
~~ F anti-freeze containing sodium benzoate ‘sodium 
nitrite corrosion inhibitor is the SAFEST and 
This B* is the Lanarkshire High Tensile bolt which is | most effective FOR ALL TYPES OF VEHICLES. 
equally at home in engine, chassis or body. It is the bolt | Wise Counsel recommends year round use of 
for heavy duty applications although even on unstressed | sodium benzoate nitrite inhibited anti-freeze. 
components it often pays to use a bolt with ample reserve | . 
P pay P . The best brands contain 
strength. If you like to anticipate the unforeseen specify 


Lanarkshire High Tensile — the bolt supplied in carbon and 
alloy steels of R.T. and V grades (45-75 tons). 





Ask for up-to-date delivery terms. Lanarkshire 
High Tensile holts are available in B.S. 1083 (Whitworth and 
B.S.F.) and B.S. 1768 (Fine and Coarse) threads. 


Hundveds of buyers use our ‘Monthly Stock 
List’ for chasing bolt supplies. It’s sent free, every month, 
to interested parties. 





LANARKSHIRE Sodium Benzoate 


| W.J. BUSH & CO. LTD - LONDON E.8 - ENGLAND 
| Telephone : CLissold 1234 





Hamilton, Lanarkshire, Scotland. Tel: Hamilton 1241/5. 
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POLISHING LATHES 
AND 

POLISHING SHOP 

REQUIREMENTS 


B. O. MORRIS LTD. - MORRISFLEX WORKS, BRITON ROAD - COVENTRY 
Telephone : 53333 (PBX) Telegrams : MORISFLEX, COVENTRY 


PRODUCT OF THE Mili GROUP 
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PRECISION MOULDINGS BY 


Wy f 4 


Lene 





1 Plastic He ! Automobile  Industr 
, D.M.¢ 


etc, et 


es, a hid j t ‘ Ti Tate ! on, ' en os 
{ Yi il aT rit receive thie pnmediate vite t } Gy 





sl honteallecl history PLASTICS tTtoO 


Subs ary of Robert McArd & Co. Ltd 





CROWN. WORKS - DENTON - LANCASHIRE my 
Telephone: DENTON 3837 Telegrams: PIONEER, DENTON, MANCHESTER 
A.\.D. & A.R.B. APPROVE 
$.P.2 


An important new book 
for students of 
automobile engineering 


Using the term mechanics in its mathematical sense, this new book 
covers all the standard problems connected with road vehicles 
including much material which has not hitherto been collected together 
yy | EC HA NJ i CS in one volume. Starting with problems of equilibrium and linear and 
rotational motion, it proceeds to deal with calculations relating to 
torque relationships and gear boxes; vibrations and springs; brakes; 
OF ROAD pneumatic tyres; dynamics and directional stability The book has 
been specially written for students of motor engineering, junior 


designers and draughtsmen, but it will also be of interest to students 


V = 4 i Cl ES of engineering in general. 


Contents 
Problems of Equilibrium—Motion along a Straight Line—Angular 





W Steeds OBE BSc ACG! MIMech E 


Motion—Torque Relationships and Gear Boxes—Some Properties of 
Pneumatic Tyres—Dynamics of a Rigid Body—Doirectional! Stability 


and Transient Motion of a Vehicle 


35s net. by post 36s 4d 287 pp =: 198 illustrations 


from leading booksellers 
Published for AUTOMOBILE ENGINEER by 


lliffe & Sons Ltd Dorset House Stamford Street London SEI 
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This HARPER CASTING 


cuts machining time 
on a component for 
by nearly 80% 


It used to take 14} minutes to machine a starting dog from 
hexagon bar... now, using Harper S.G. Iron Castings the 
time has been reduced to 3 minutes, thus contributing to 


greater productivity. 


This Spheroidal Graphite Cast Iron turning dog for the 
Perkins L4 & Four 270 Diesel Engines has been fully tested 
by F. Perkins and has adequate tensile strength and also the 
necessary wearing qualities to permit the engine to be turned 
by hand, through a turning handle, when required for 


maintenance purposes. a iy - p . p 
You are invited to send for Harper’s latest illustrated brochure EF A ST] N G S 
of Castings in grey iron, spheroidal graphite and Meehanite 


Regd. Trade Mark); metal pressings, machining, enamelling 


and sub-assembly work. On Lloyd’s list for S.G. Iron Castings. 


JOHN HARPER & CO. LTD. 


WILLENHALL ~- STAFFS ~ Phone: WILLENHALL 124 (5 lines) 
LONDON, Phone: ABBey 5906/7 MANCHESTER,Phone: BLAckfriars 0295 


Also makers of the famous Beatrice Oil Heaters and Harper Housewares 


% S 
9 . 
FOUNDED 1790 
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Commer TS 3. Front installation. 


The Proved Method 
of Composite Springing 


with 
AEON 
HOLLOW RUBBER SPRINGS 


Provides a smooth variable suspension rate at low cost - 
Improved vehicle ride - Reduced spring breakage - No 





maintenance - Easy installation - Replaces conven- 

tional Helper springs. 
AS USED BY: With over 10 years experience behind them 
Manufacturers: Atkinson Vehicles Ltd - =e eR teegen a eae — oe 

/ Brockhouse Lid - Carrimore Six-Wheelers Richard Berry answers the call for high speed 

Ltd - Douglas Equipment Ltd - Eagle and comfort, with their new road spring factory. 
Engineering Co. Ltd - E.R.F. Ltd - Fodens ee ; ; 
Ltd - Herbert Lomas Ltd - Scammell These easy riding springs, made by skilled craftsmen 


Lorries Ltd 
Fleet Owners: Barton Transport Ltd - 


are made to endure the worst road conditions 


Bradford City Transport - Hovis Ltd - in Britain and all parts of the world. 
- Huddersfield Joint Omnibus Committee 


L.C.C. Ambulances - North Thames Gas Write for a copy of “Leaf Spring Design” by Alan Hodgson. 


Board - Shell International Petroleum Co — 








Special Kits available for. 
Albion - Bedford - B.M.C. - Commer - 


Dodge - Ford - Land-Rover - Leyland Richard Berry & Son 
oe 

Birmingham Rd., West Bromwich, Staffs. 

Telephone: West Bromwich 1766/7/8 


Arm | A | eemgem, | | 





Write or phone now for details 


AEON PRODUCTS (LONDON) LTD 
— ee ee we [ one or He Meat “COMPANIES 
Telephone: TERminus 8055 ne eeu 
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These automatic multi-tool lathes are widely 
used in the Motor Industry for turning opera- 
tions on automobile crankshafts. The illustra- 
tions demonstrate the range covered by 
installations of ‘“‘Maximatics’’. The photo 
above shows machining of A.E.C. Diesel engine 
cranks and in the lower view turning operations 
are in progress on Austin Seven crankshafts. 


Drummond “‘Maximatic’’ lathes operate on a 
completely automatic cycle after starting the 
machine. High-output, accurate production is 


assured and they are equally applicable to the DRUMMOND BROS. LTD. 





machining of many other components. GUILDFORD - ENGLAND 
Member of the Asquith Machine Tool Corporatior 


Sales and Service for the British Isles 


DRUMMOND-ASQUITH LIMITED 


Member of the Asquith Machine Too! Corporation 





KING EDWARD HOUSE, NEW ST., BIRMINGHAM. Phone: Midland 3431. Also at LONDON Phone: Trofalgor 7224 & GLASGOW Phone: Central 0922 
0438 
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FREE! 152 PAGE BOOK 


packed with practical information 
CONTAINING 47 PAGES OF THE CLEAREST-EVER MAPS 


Mororist’s COMPANION provides the 
experts’ answers to every motoring 
problem. Planning routes, going on 


om ||| THE BOOK pbiem. Planning routs, going 
10liday, motorway driving, tracing 
FOR EVERY CAR'S troubles, what to do in a breakdown— 


it is ready with everything the motorist 
CUBBY-HOLE needs to know. It even tells you how 

to get out of a submerged car in a 

Dont wit your copy! flood! And it is packed with addi- 
uonal information on town-to-town 

mileages, racing circuits, famous hills, 





S EREE BOOK NU 










etc., etc. 
s Motorist’s COMPANION is yours 
Py ae COMPLETE FREE with Tue Autocar. Don’t 
We TN IN FOUR ISSUES miss the first section on 4 NOV— 


PLACE A REGULAR ORDER and put in a regular order to make 
FOR THE AUTocar NOW ! sure of the others. 


4-11:18-25 THE BEST MOTORING 


TANGY Ge re | r NOV SHILLINGSWORTH 





mpanion 
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\yoy for 


ASSISTANT CHIEF DESIGNER 


J. C. Bamford (Excavators) Limited 


a medium-sized Company situated in attractive surroundings near Uttoxeter. This 
is a new appointment arising from rapid expansion of the Company and there are 
clear prospects of promotion in the future. Initial salary will be according to 
qualifications and experience. 


The Assistant Chief Designer, who will be directly responsible to the Chief Designer, 
will have complete technical and operational control over the Drawing Office. The 
Drawing Office staff numbers approximately nine and will increase by at least 
50 per cent during the next twelve months. The Assistant Chief Designer’s main 
function will be to plan and control their work; in addition he will supervise the 
Prototype Department in the absence of the Chief Designer 


The main qualifications are an engineering apprenticeship, at least eight years close | 
technical experience on the drawing board in design for production relating to ] 
hydraulics, transmissions, suspensions, tyres and fabrications, at least three years at 
Section Leader level and a personal knowledge of the suppliers of components. | 
amma 


Preferred age 30-40 


Please write briefly in first instance, quoting Reference No. 863, to :— 





ASHLEY ASSOCIATES LIMITED 


PETER HOUSE MANCHESTER 


THE STRICTEST CONFIDENCE WILL BE OBSERVED AND NO DETAILS OF CANDIDATES 
WU4 BE PASSED TO CLIENTS WITHOUT CANDIDATES PERMISSION 
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for outstanding quality 


Modern manufacturing techniques and first class 
workmanship enable BHB Pistons to obtain the high 
operative standard and consistent performance 
demanded by the Automobile Industry. 


Manufactured by 


automotive 
engineering limited 


ONE OF THE SHEEPBRIDGE ENGINEERING GROUP 


the green, twickenham, middlesex telephone POPesgrove 2206/9 telegrams ‘MOTIF’ twickenham 


10, 
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Why have twisted teeth ? 


The tapered teeth of “Shake- 
proof” lock washers are twisted 
to create exceptional spring 
tension between locking sur- 
faces. Vibration makes this 
locking action more powerful. 
Each tooth acts as a strut to 
prevent the nut or screw backing 
off and the teeth’s sharp edges 
anchor) without milling. You 
won't find a tighter, more trust- 
worthy lock than _ tapered- 
twisted tooth “Shakeproof” 
Lock Washers, available in har- 
dened and tempered high 
carbon spring steel, or phosphor 
bronze. 


























AJI.D. APPROVED 


“SHAKEPROOF 


REG. TRADE MARK No. B611535 


LOCK WASHERS AND 
LOCKING TERMINALS 


British Patents Nos. 406556 - 518146 





~ 





BARBER & COLMAN LTD. 


BROOKLANDS, SALE, CHESHIRE 


TELEPHONE: SALE 2277 (3 LINES) 
TELEGRAMS: “BARCOL” SALE 


(Tr 
Wada 

COLMAN 
J 








L 





TRADE MARK 
Dealers and Factors enquiries to the following appointed “SHAKEPROOF"” 
Stockists 


George Boyd & Co. Ltd. 229 Buchanan Street, Glasgow C.1. 
Brown Bros. Ltd. (all Branches) 
Wm. Galloway & Co. Ltd. Blaydon-on-Tyne 
F, Miller & Co. (London) Ltd. Rectory Road, Acton, London W.3. 
Nettlefold & Moser Ltd. (all Branches) 
Nobby Distributors Ltd. 438 Harrow Road, London W.9. 
Wordrew Ltd. 173 Princess Street, Manchester, | 
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Have you 


A PRESSING 
PROBLEM?... 















Accuracy, good finish, consis- 
tent high quality — these come 
naturally with Sutcliffe Speakman 
hot pressings and stampings. 
Machining can be undertaken to 
limits down to .0005”. No quan- 
tity is too large, no job too comp- 
licated, no standard too exacting. 


Pressings and stampings in 
non-ferrous alloys including alu- 
minium, brass, chromium-copper, 
cadmium-copper, manganese 
bronze and nickel silver. Castings 
in gun-metal, phosphor bronze 
and heat-resisting nickel chrome 
alloys. 


SUTCLIFFE 
SPEAKMAN 


SUTCLIFFE SPEAKMAN & CO. LTD., Leigh, Lancashire. Tel: Leigh 94. 
London Office: 2 Caxton St., Westminster, S.W.1 Tel: Abbey 3085. 
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Time-saving methods for 


repetitive and 
complicated calculations 





ABACS or Nomograms 


By A. Giet translated from the French by H. D. Phippen 
and J. W. Head 


Not only demonstrates the many and varied applications of the 
Abac or Nomogram, but shows how even those without highly 
specialised mathematical knowledge may construct their own 
charts. It deals with both Cartesian abacs and alignment charts 
and contains a large number of practical examples in mechanics, 
physics and electrical engineering. This edition has been specially 
adapted for English readers. 
82” x 54” 235 pp. 152 Illustrations. 35s. net. By post 36s. 


A book for engineers, designers and physicists 


from leading booksellers 
Iliffe & Sons Ltd., Dorset House, Stamford Street, London, S.E.1 





Automobile Engineer, November 1960 








Vital links in controlled movement 


y needs muscles to control 


h the same way as a mechanism needs 


stress and strain 


By courtesy of Webley & Scott Ltd. 
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The applications for 
SALTER springs are wide and 
varied — from heavy machinery 


to finely balanced instruments. 


For springs with the highest reputation 


\ 
SALTER ESTABLISHED 1760 


GEO. SALTER & CO. LTD. 
WEST BROMWICH 
ENGLAND 


~ 17602. 


444g. 


44 
»* 


* 
* 
3 
= 
<0 
yy 
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ALUMINIUM BRONZE CO.LTD. 
Wallows Lane-Walsall . Staffs. tipo. "isco mais 






nod 
NO PROBLEMS WHERE 





IT CONCERNS THREADS 
New 
Belt Driven ° | 
Exhauster : 


4 
se a ." ) 


E.240 ° 
Mark II | THE BRITISH 
. % Very High Efficiency 
* dail | WIRE THREAD INSERT 
£240 cu. ft. per hour A conten penta stile eGoaimen 
_ % Low Price — a co. thread insert is made in high carbon steel, 
( ) + BATH, SOM. hardened and tempered. These inserts 
— Phone: COMBE DOWN 2355/8 are simple, accurate and effective. For 
ferrous applications they are available in 





Grams: ‘CIRCLE’ BATH 
Fee & J h ltd stainless steel (not recommended for use 
ny oO nson ® with light metals) and in bronze for non- 
magnetic service. Send for full partic- 
ulars 
B.S.F., metric, B.S.P., B.A., Whitworth 


134-136 EALING ROAD WEMBLEY. WEMbley 4801 & 4802 
Unified etc., etc. 
OWHB 8564 
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For many years, William Mills 
have supplied aluminium castings 
forthe cylinder heads, sumps and 
manifolds of Jaguar cars. The 
range of Mark 2 models, intro- 
duced for 1960, uses similar 
castings in LM4 alloy, and the 
intricate cylinder head casting 
shown is a fine example of 


modern foundry technique. 


Aluminium alloy 
castings 


by 


William Mills Limited 


WILLIAM MILLS LIMITED, FRIAR PARK FOUNDRY, FRIAR PARK ROAD, WEDNESBURY, STAFFS. 
AP132 


111 
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‘= 2 EAGLE “CHEM! *SEALCED” TURQUOISE DRAWING HB 
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For perfect ‘originals’ and first- 
class prints always, work with 
TURQUOISE pencils. The 
unrivalled TURQUOISE lead 
structure gives you cleaner, 
sharper lines every time. No 
omissions, ghost lines or fade- 
outs. 


SMOOTHNESS 

for swift effortless drawings and no 
flaws 

BLACKNESS 

the 100°, Electronic 
means crisp lines of 
density 

STRENGTH 

needle points hold under greatest 
pressure, save time wasting shar- 
pening 

DURABILITY 

the longest line remains constant in 
width 

GRADING 

17 precise grades from 9H to 6B 


graphite 
maximum 











Try Turquoise drawing leads 
available from 2B to 6H 


every time with 


_" 





9d each 
8/6 per dozen 





EAGLE PENCIL COMPANY ‘ASHLEY ROAD’ TOTTFNHAMN 17 


ANTI- 
CLOCKWISE 
lene Galel.| 

(ON REQUEST) * 

\ 


CLOCKWISE 
Liekr Vale), | CLOCKWISE 


Liens wale), | 






Banish rotary 
shaft leakage on 


e coolant pumps 
e hydraulic transmission systems 
by fitting 


EERSTE) Flexibox) MECHANICAL SEALS 


Write now tor sull intormat oO 
FLEXIBOX LIMITED - NASH ROAD - TRAFFORD PARK - MANCHESTER I7 
Telephone: Trafford Park 1477 - Telegrams: Flexibox Manchester Telex 
Agents and representatives in all parts of the world 


Associated companies in U.S.A., France and Germany 


dike 


CASTINGS 













mii 



























(TIPTON) 


HALE. HALE LIMITED DUDLEY 


PORT Stofs 


TIPTON 167 
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Dawson Automatic 


cylinder block Washer for 


thenew Al JG/IN 
se'7en 


_ 


vw 





The fully automatic Dawson machine illustrated 
is used to remove all cast iron swarf and cutting 
oils from the Austin Seven cylinder blocks 
before engine assembly. It is continuous in 
operation and handles up to 80 blocks per hour. 
The blocks are carried through the machine 
intermittently, pausing at each cleaning station 
in accordance with a controlled time cycle. An 
important feature of the machine are the swing 
type hydraulically operated jetting boxes (patent 
applied for) incorporated in the washing sections. 
Each of these has a main nozzle which is spring 





DEGREASING AND 
CLEANING PLANT 











pressed on the main oil bore gallery at each end 
of the cylinder block, making a liquid tight 
connection, Thus the gallery is positively flushed 
from both ends, the liquid passing through all 
subsidiary ducts before escaping from the block 
In addition, these jet boxes have secondary 
nozzles accurately registered with all the bores 
and recesses at the ends of the cylinder 
blocks. 

This high precision cleaning plant is only one of 
the many Dawson machines installed in the 
Austin Seven production line 


Sole Distributors 


DRUMMOND= ASQUITH LTD. 


King Edward House, New St..Birmingham 
Tel. Midland 343 


Manufacturers: DAWSON BROS. LTD., GOMERSAL, Near LEEDS. Tel. Cleckheaton 3422 (5 lines) 
London Works: 406 Roding Lane South, Woodford Green, Essex. Telephone: Crescent 7777 (4 lines) 
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INFRA-RED 
PAINT REPAIR 
UNIT 


For further information 
write for publication H.O.3199 


THE GENERAL ELECTRIC CoO. tte. 
mh MAGNET HOUSE, KINGSWAY, LONDON W.C.2 


| Remember 


the 
experienced 
multi- drilling 
specialists 


Slack & Parr manufacture the widest 
range of multi-heads for drilling 
tapping, reaming, spot-facing, mill 
ne spin-riveting—ranging from 
3/32” diameter holes at 17/64” 
centres to multi-heads 5 ft. square 
Whether you require adjustable 
centre heads for small batch pre 
r fixed centre heads for 
arger quantities, the SP.K. range 





w meet your requirements. For 
y small component, a complete 
set-up can be supplied using the 


SP K hydro-pneumatic machine 
For larger components, mult | 
heads can be supplied with es | 


ready for production on the cus- 


tomer's drilling machine Years of 
practical experience have led to a | 
large degree of standardisation } 
never before attained on multi- 
drilling equipment | 
Tell us your production problems Collectors urgently needed 

—they may not be problems to us British Legion - Haig's Fund 


70-80 York Way « London - N14 
(Registered under the War Charities Act, 1940) 


SLACK & PARR LIMITED 


a oe OR re, ree Oe a: 
Telephone: Kegworth 306 








114 Automobile Engineer. November 1960 











the embodiment 
of this scientific age 


Forward-looking engineers are embodying Heli-Coil Screw 
Thread Inserts in their designs because competition 
demands that they use only today’s most advanced and 
successful techniques 

The Heli-Coil method of screw thread engineering can 
improve products in almost an infinity of ways ind 
at the same time make dramatic cuts in time and labour 
costs. It is ideal for automation, the operation is 
simplicity itself, just drill, tap and install 

The Heli-Coil Insert provides a conventional thread with 
higher loading strengths and greater resistance to wear 
and stresses—it literally armours the thread 

The assembly obtained is anti-vibration because the 
Heli-Coil Insert allows pre-stressing. Weight and space 
are saved and the serviceability and appearance 

of the product enhanced. 

The importance of Heli-Coil Inserts to the modern 
designer is an irrefutable fact. Why not have all the 
information in front of you—data is freely available 

Ask for Sales Leaflet APL 48/E 2 








Your newest design . . . 1s 1t quite up to date ? 


*HHELI-COIL 1s © registered trade mork 


Write for more data on HELI-COIL inserts to ARMSTRONG PATENTS CO. LTD. EASTGATE, BEVERLEY, YORKS. 
Telephone: Beverley 82212 (6 lines) 
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There's a ‘Spar 
Coo’ SPGnnher 
Ly” Ye every purpose 


From 


Leyroot offer nine standard size Ratchet 153 


FO fy M 0 D F LS & PATTE R N S Spanners to fit 400 nut sizes. They are an essen- 


tial aid to speed and ease of work that cannot be 
really appreciated until you have tried them in 


use. 
Whatever the purpose, wherever the nut, Leytool will 
reach it; and once the spanner is on it stays on till the 
job is done. Made of carbon chrome steel, hardened 
and negradised, they are indeed the strongest and 
finest ratchet spanners made. 









Original male model 


(Available for B.A., Whitworth, B.S.F. S.A£ 
Metric or Square.) 





Also available 
INTERCHANGEABLE SOCKET SETS. 
: RATCHET PLUG SETS. 
cee wn” oo REVERSIBLE RATCHET SPANNERS. 
: UNIVERSALLY JOINTED 
SOCKET SPANNERS. 


FREE Write for illustrated 
Catalogue of complete range 
of ** Leytool’’ Hand Tools. 


LEYTONSTONE 
JiG & TOOL CO. LTD. 





= = ; 
SSS = 
Ma —— = 
</> (— 5 a. 4 
Ce) Ht SIR 
SSS* v/ = i 
LEYTOOL WORKS, HIGH RD. <-> ) . r / ap 
LEYTON, LONDON, E.10 er / { <3 ¥ 
> £/ ia GY 


Phone: LEYtonstone 5022-3-4 





| 
Kollercast female pattern | 
| 
| 
| 
| 

















for quality in bearings 





= eae 


one : OLLERCAS 5 = : look ahead with LEAD 


.. and there is nothing to equal 


ECONOMY—SIMPLICITY—SPEED | the LEAD acid battery for reliability and economy 
Kollercast really does simplify the making of ‘Epikote’ | 
epoxy plastic models for die-sinking, etc., jigs, fixtures 


and metal forming tools | 
LIMITED 


SECK KOLLER @ CS (England) 
Associate Works: Reichhold Chemicals Inc., Detroit, U.S.A 


Member of the Reichhold Chemicals Ltd. Group | 
The technical officers of the Association are always 
| glad to give individual assistance. 
SEND To BECK KOLLER & CO. (England) LTD 
KOLLERCAST Dept., Beckacite House, Speke, L'pool, 24 | LEAD DEVELOPMENT ASSOCIATION, 18 Adam Street, London, W.C.2 


Telephone: WHitehall 4175 Telegrams: Leadevep, Rand, London 


| COUT nn seenencseseeccsnnsocesesennnecee | 
| . | 


ADDRESS feieisan jacpeiamiaaomeaen es (6 


| sebacnilaticilncnsaeaaeans a 


- 7 | a ec 


LDA3-60 
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...1n your limelight 


The motor car industry in Britain gives pride of place to 


Please write for information about 
Honeywell! Instrumentation to 
Honeywell Controls Limited 
Ruislip Road East, Greenford, 
Middlesex. Waxlow 2333. 

Sales Offices in the 

principal towns and cities 

in the United Kingdom and 
throughout the world. 


Honeywell Instrumentation. For these great Companies 


Austin Ford Lockheed 
Morris Hardy Spicer Rover 

Pressed Steel Humber-Hillman Standard 
Fisher & Ludlow Leyland Vauxhall 


Honeywell Instrumentation is hard at work. ..ensuring 
spot-on control of temperature and other variables... 
extending the benefits of automatic processing —its accuracy, 
speed, economy — to today’s fast moving production lines. 
Honeywell pioneered the use of automatic controls more than 
seventy years ago. Today they are proud that their 
world-wide experience, their design and precision engineering skills, 


are of service to one of Britain’s most vital industries. 


Honeywell 


SINCE 186665 


| Fut i Covttol 
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Classified Advertisements 


RATE 4d. PER WORD - MINIMUM 4/- 
Each paragraph charged separately. Box number 5 words plus 1/- 


Advertisements for the November 1960 Show Number issue should be to hand not later than first post 14th November 


(No responsibility accepted for errors) 





TUITION PATENTS 
"THE proprietor of British Patent No. 776726, | 


*NGINEERING Course # by post | enutled “Vehicle Spare Tire Mounting | 

4 A.M.1.Mech.E City & Guilds, etc and | Offers same for licence or otherwise to emsure | 
many practical training courses in mechanical | practical working in Great Britain Enquiries to | iad 
Motor and Electrical work No books to buy | Singer. Stern & ( atibere, 140 S. Dearborn Street, | 
Write for Free prospectus stating subject to | Chicago 3, Illinois, U.S.A (S754 | 


1.C.S., Intertext House, Parkgate Road (Dept 
436), London, S.W.1] {5747 
W C YOUNGMAN LIMITED 
WANDSWORTH WORKS 
WANDSWORTH ROAD SW8 
Telephone: MACaulay 2233 


COTTON BAGS 


| 
A MIMI, City & Guilds, A.M.LMech.t FOR SPARE PARTS, Etc. | 
e | 





etc., on ‘““No-Pass-No-Fee”’ terms. Over 95 
successes. For details of Exams and Courses in Walter H. Feltham & Son Ltd 
all branches of Auto, Diesel, Aero, Mechanical imperial Works, Tower Bridge Road 
Eng... etc., write for 148-page Handbook —Free 
BLE T Dept. 643), 29 Wright's Lane, London, 


Telephone: HOP 1784 LONDON, S.E.1 


























« {5672 
| 
| 
LABORATORY TECHNICIAN 
thousands | 
| Applications are invited for the above post The duties will . 
| include maintenance of the internal combustion engines and test in the 


| equipment of the laboratories, installation and commissioning of 
an u additional equipment, and the construction of test and demonstration 
| apparatus The technician will also collaborate with the academic 
staff in the carrying out of tests and in the construction and develop AUTOMOBILE 
ment of rigs and instrum:ntition used for research projects within 
to a ousan | the field of Automobile Engineering 
| Applicants must have served a recognized apprenticeship, prefer ENGINEERING 
; ably in Automobile Engineering, and should be skilled fitters and 
a | machinists A working knowledge of electronics would be an 
O an inc | advantage. Salary scale from £500 to £695 per annum. Applications LABORATORIES 
| should be made in writing to the Academic Registrar 
| 





LOUGHBOROUGH COLLEGE OF TECHNOLOGY 


For machined repetition pro- 
ducts, from the bar, in any | 

| 

| 








metal to your own 
specification, con- 
sult M.C.L., the 
specialist machi- BORG-WARNER 


nists. | LIMITED 


w-.¥.. DAL, Bil. . 
Manufacturers of Automatic 


ARM., A.R.B. Full 
siete Transmissions and Overdrives 
approved. 














Applications are invited for 


DRAUGHTSMEN 

vacancies in our expanding Engi- 

neering Department. Excellent 

working conditions, with Pension 

invite applications from: Scheme. 

TRANSHISSION LAYOUT MEN | | | Bic apr: ie secs cont 
dence, giving details of training 


and experience, to:— 


required for interesting work on new  pro- 
ducts in the field of automotive transmissions. 
Candidates will be expected to have a recognised 





The Secretary, 














mechanical engineering apprenticeship and be 

educated to H.N.( standard (mechanical) COMMER CARS LTD., 
Experience in epicyclic gear train design and Biscot Road, Luton. 
hydraulic mechanisms would be desirable 

Opportunity to work on own initiative with 

minimum of supervision. Excellent conditions | 

and prospects are offered in a Company which 


has embarked on a considerable expansion 


M.C.L. & REPETITION LTD. | programme. Please send applications giving — 


| full details of qualifications. experience and 
| ‘ 
POOL LANE - LANGLEY - BIRMINGHAM Present salary to 
| PERSONNEL MANAGER, 
| BORG-WARNER LIMITED, 
LETCHWORTH, HERTS 


Telephone: Broadwell 1115 (4 lines) and 1757 




















LARGE AUTOMOBILE GROUP REQUIRES TOP LEVEL 


PLANNING MANAGER 


FOR SUBSIDIARY FACTORY 
Duties include complete responsibility for :— 








Mancheste 


AnD SON LIMITED 




















Specification and Selection of Plant and Machinery. “epee 1765 
Buildings and Works Services All Maintenance. e Dwick 
Factory Layout, Processes, Production Planning. LONDON: W. Kelway-Bamber & Co. Ltd.. 
Large Jig & Tool Design Office. Future Development & Planning. Room 7, 70 Victoria St., $.W.1. phone: Abbey 6860 
Estimates and Costs for Projects. iM. €. COAST: Semen Sas. 
P P : P : 2 Hall St., Barnard Castle, Co. Durham 
Please send full details of age, qualifications and experience in phone: Barnard Castle 3143 
strictest confidence to Box No. 2288, c/o Automobile Engineer. = 
om > 
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GEAR TOOTH ROUNDING 
and CHAMFERING MACHINES 


Automatic operation, High Produc- 
tion Rates on External and Internal 
Gears, Starter Rings, etc. 











We also manufacture Rotary Cam and 
Profile M ng Machines, Short Thread 
™ t Machines, Multiple Drilling 


E N G | % E E R | NG C0. LTD. seca ype ————— 
COVENTRY none covenrey secs) (ee anrnaaiial 


NARY1T959 




















oe 
aor | as 


BRIGHT 
ALUMINIUM 


Mey ee 
~ 
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Brightened; aluminium is rapidly gaining more and more 
friends in the motoring world. Its astonishing brilliance 





and extreme lightness are praiseworthy enough, but when : LONGER LIFE 
added to the fact that it can last the lifetime of a car it e 
means no one can afford to ignore its capabilities. Why 
not write to us for details ? 1 EXTREME LIGHTNESS 
. 
THE LONDON ALUMINIUM CO-LID. BRILLIANT ew 4 
= o -” 
WESTWOOD ROAD, WITTON, BIRMINGHAM.  Tel.: EASt 1561 “= , o - 
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Fittings and Accessories 
for Automobile 
arid Marine use cm) 














. 
- 








Among the one thousand and one small parts made by 
Benton and Stone Ltd., and all designed to make engines and 
industry operate smoothly, there are many Enots fittings and 














accessories ideally suited to automobiles and marine use, such 
as those illustrated here. May we send you our illustrated 


c= lists? Illustrations left to right: Breather, Side-lever Grease 
— a 
I 
zs 





Gun, Throttle Control Ball Joint, Fuel, Oil or Water quick-action 
Filler Cap, Screw-down packless Fuel Cock, Engine Sump Pump. 


“nanan 















BENTON AND STONE LIMITED 


ASTON BROOK STREET, BIRMINGHAM, 6 
Telephone ASTon Cross 1905. Telex. ENOTS, B'HAM 33143. 
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...in the right place 
...at the right time 


... that’s the secret of successful chassis lubrication. Write for descriptive leaflet 
And it's the ability of the Clayton Dewandre Automatic system ®@ Mo turther cost after installation 
to do just this that makes it an all-the-way winner. .. system lasts life of vehicle 
especially if fitted right from the start when ordering a new vehicle. No maintenance required —just 
C.D. Automatic Chassis Lubrication goes right to the heart of the problem. ROOD TiS CRRSNGW CEEEES UP 
A constant supply of oi! is pumped to all the vital points while 24 or 36-point automatic systems 
available for short-run vehicles 


your vehicle is on the road, saving oil and maintenance time. This supply 
24 to 72-point mechanical systems 


through individual pressure-feed lines extends the life of each for long-distance vehicles. 


bearing by up to ten times! That's why over 60,000 Clayton Dewandre 
lubrication systems are now in daily use... why Clayton Dewandre have a 
reputation of pre-eminence in the field of road vehicle equipment. 


CLAYTON DEWANDRE co. 110. (* 


AUTOMATIC CHASSIS LUBRICATION 


TITANIC WORKS . LINCOLN . ENGLAND . TELEPHONE: LINCOLN 25272 
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Among the one thousand and one small parts made by 
Benton and Stone Ltd., and all designed to make engines and 
industry operate smoothly, there are many Enots fittings and 
accessories ideally suited to automobiles and marine use, such 
those illustrated here. May we send you our illustrated 
lists?) Hlustrations left to right Breather, Side-lever Grease 
Gun, Throttle Control Ball Joint, Fuel, Oil or Water quick-action 
Filler Cap, Screw-down packless Fuel Cock, Engine Sump Pump. 
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BENTON AND STONE LIMITED 
ASTON BROOK STREET. BIRMINGHAM, 6 
Telephone ASTon Cross 1905 Telex. ENOTS, B'HAM 33143 
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...in the right place 


...at the right time 


... that's the secret of successful chassis lubrication. Write for descriptive leaflet 
And it's the ability of the Clayton Dewandre Automatic system | © No further cost after installation— 
to do just this that makes it an all-the-way winner. .. | system lasts life of vehicle 
especially if fitted right from the start when ordering a new vehicle. No maintenance required —just 


. ke 
C.D. Automatic Chassis Lubrication goes right to the heart of the problem. sap Die reservew tapped up 


A constant supply of oil is pumped to all the vital points while 56 or 38-point automatic systome 
available for short-run vehicles 


your vehicle is on the road, saving oil and maintenance time. This supply 
24 to 72-point mechanical systems 


through individual pressure-feed lines extends the life of each for long-distance vehicles 


bearing by up to ten times! That's why over 60,000 Clayton Dewandre 
lubrication systems are now in daily use... why Clayton Dewandre have a 
reputation of pre-eminence in the field of road vehicle equipment. 


CLAYTON DEWANDRE co. 10. (* 


AUTOMATIC CHASSIS LUBRICATION 


TITANIC WORKS . LINCOLN . ENGLAND . TELEPHONE: LINCOLN 25272 
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You won't tind it in your dictionary —but, it’s a 
. word that should tind its way into vour evervday 
vocabulary-—it’s steel from STOCK and MORI 


oueee 


ECONOMICAL all round 


There’s no need to tinance large stocks of your 
own or use up valuable space to store them —draw 
from CASHMORES. Stocks are co nprehensive 
deliveries are speedy, contact through TELEX 


and get the best economy § fro: 














CASHMORONOMY. 









Cashmoronomy, pn. The art 


of buying steel, best for quality, for 






CASHMORONOMY 


economy and for delivery -hence 


from CASHMORES 
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Stockholders of Wales 
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JOHN CASHMORE LIMITED 
BARS 
GREAT BRIDGE NEWPORT 
TIPTON + STAFFS MON. STAINLESS 
Tel: TiPton 2181 7 Telex: 33169 Tel: 66941 6 Telex: 49248 BARS 


AND SHEETS 
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